

















x 


ne 





¥ 
& 
a 
ra 











AMERICAN 











DEVOTED TO THE INTERESTS OF 


ILLUMINATION, 





VEN TILATION, WATER SUPPLY AND DISTRIBUTION, & GENERAL SCIENCE, 





VOLUME ‘XXV 1il.—No. _ 
Whole No. 448 


NEW YORK, SATURDAY, FEBRUARY 16, 1878 


$3 PER ANNUM" 
{ IN ADVANCE. 





A. M. CALLENDER & CO., Proprietors. 
G. WARREN DRESSER, Editor, 





CONTENTS. 
s#~ An asterisk (*) denotes an illustrated article 


EDITORIALS— 


New England Association of Gas Engineers. 67 
The XLIII Annual Report of the Philade Ipbia ‘Gas i 

RPP errr ce rere ee 67 
The Plumber and Sanitary Engineer... ..........-+-. 68 


The Paraffines in Watér Gas, as now Made in New York.. 68 

On the Hayford Process and Apparatus for aesveriagen 
DUNNE pcui ccs oy ds avedeecedctsGnss cage vocsee . 69 

West of Scotland Association of Gas Managers.. Re 





Midland Association of Gas Managers. —....---. eee eeees 71 
Preparation of Ammonia from Gas Liguor and Uses of x 
Ammoeniacal Salts. . Gees enews ecdera Sar eaep 4 
On ©oal Dust Explosions. PRO VetRenba nicbavbeeeviens haeeks 5 
Renty History of the Steam Engine......-,....ece0e ee eecee i) 
SRR NN SUMEINRIIIE oc, oc cc scerccccvensescdscnsesecsers 76 
The Revivification of Foul Lime.............-seeeeee sees 76 
Un the Relative Attraction of Oxygen for Hydrogen and = 
CORPS NIMs onic cnsccccvctccecscsece. crececsocesveses 7 
The Rothschonberger Water Adit senses serccccceece UF 
Re'ative Cost of Water and Steam P MRA hese aoatates 17 
DOMGCRSS TARGPIDOTY . 0.0.00 cccccnccccssccccccssevececccoeccce 
Preserration of Wood.... sone. a0ee 
WO Praca dace nctveesscsevocwesees 
SIE I as cc ucces peecencseccccccsccserovoceccee 
Mineral Statistics of the United Kingdom................. 78 
Perr errr ee oe 78 





Wiamre TO MAKE THIS JOURNAL an Organ of intelligent dis- 
cussion to those of oir readers who may wish to gain or give 
1 formation on the subjects to which its columns are devoted, 
the publishers so’icit Correspondence for pub)“cation from 
all among them yvyho make the study of these subjects a plea- 
sure, or a profe:/sion. 





Subscribers v ould confer a favor upon us by remitting 

HECKS, or FOST OFFICE MONEY ORDERS—ONLY. 

The price of this Journal is, in advance, $3.00 per An-= 
num. Single Copies Fifteen Cents. 





s@” News AGENCY.—The American News Company, 
Chamber street, New York agents for this Journal. 
News dealers will please send orders to them. 





&2~ All communications to be addressed to “'The Pro«- 
rietors,’’ No. 42 Pine Street, Room 18, New York. 








TO OUR SUBSCRIBERS AND PATRONS 


In making remittances for subscriptions, always procure a 
draft on New York, or a Post OFFICE MONEY ORDER, if pos- 
sible. Where neither of these can be procured, send the 





money, but always in a REGISTERED LETTER. ‘The registra- 
tion fee has been reduced to ten cents, and the registra- 
tion system has been found by the postal authorities to be 
actualiy an absolute protection against losses by mil. ALL 


Postmasters are obliged to register letters whenever request- 
ed to do 80, 








NOTICE, 
PT All Collections for Advertisements, Subs siptions, etc., are 
made directly from this Office. We have Age’ «sto solicit the same 
They are not authorized to Receipt for Mc vey 








| NEW ENGLAND ASSOCIATION OF GAS 


ENGINEERS. 


OFFICIAL NOTICE, 





The annual meeting cf the Association will be 
held at the Tremont House, Boston, on Wednes- 
day, February 20th,.1878, at 12 o’clock, noon. 





At the last annual meeting of the Association 
it was voted that the sum of fifty dollars be paid 
from the funds of the Association to the member 
presenting the best original dissertation upon any 
subject connected with the manufacture of illumi- 
nating gas, from substances uf which coal is the 
principal ingredient. 

A further sum of fifty dollars was offered by 
Geo. D, Cabot, Esq., late President of the Asso- 
ciation, to be devoted to the same purpose ; thus 
making the prize or reward for the best disserta- 
tion, as stated above, one hundred dollars, 

Members intending to compete for the prize 
are requested to forward their papers to the Sec- 
retary, at least one week before the time of the 
annuul meeting, in order that he may lay such 
papers before the Directors for their inspection, 
giving them ample time for examination, and for 
a fair and careful examination of their compara- 
tive merits. 

At the same meeting a special committee was 
directed to prepare a list of questions relative to 
the operations of the several companies under 
the charge of the different members of the Asso- 
ciation ; and that the Secretary cause said ques- 
tions to be printed in convenient form and dis- 
tributed among the members, to be answered by 
them and returned to him in season for their 
tabulation and presentation to the Association, 
at the next annual meeting. These questions 
will be forwarded to each member in a few days. 
The undersigned requests that the blanks may be 
filled out and the papers returned to him on or 
before the first day of February next. 

The answers, in compliance with the wish of 
the committee, must be based upon the business 
of the year 1877, except in the case of those com- 
panies which do not close their financial year 
with the secular year, Their answers may be 
based upon the business of their financial year 
which closes the nearest to the date of this no- 
tice. 

Members intending to propose any persons for 
membership at the annual meeting, are requested 
to send to the Secretary the names of such per- | 
sons a8 800N as possible. 

Gro. B. Nga, Secretary, 
Boston, Jan, 1, 1878. 








THE XLITI ANNUAL REPORT OF THE 
PHILADELPHIA GAS TRUST. 





The operations of the Philadelphia gas works 
for the past year, under the management of the 
Trustees, are set forth in a report made to the 
City Councils last week. By this report it ap- 
pears that the expenditures for the year were 
$854,676.55. The gas made was 2,110,677.000 
cubic feet, being a decrease of 43,600,000 from 
last year’s make. 

The largest consumption in any twenty-four 
hours was on December 24th, and amounted to 
9,319,000 cubic feet, which was an increase over 
last year’s greatest daily send-out of 525,000 eu- 
bic feet. 

There were 84,530 feet of mains laid during the 
year, making a total of 6904 miles ia the city. 

The whole number of street lamps in the city, 
on January Ist, 1878,fwas 11,758, of which 11,260 
were supplied with gas by the Philadelphia gas 
works, and the rest by the Northern Liberties 
company. 

The net protits of the works for the year, after 
paying all expenses, and the amounts due the va- 
rious sinking funds, amount to $5,394.40, making 
the total accumulated profits, up to the end of 
1877, $3,068,338. 

_The reasons given for the falling-off in the net 
profits for the year, are mos‘ly the same as those 
affecting all gas companies, viz. : 
in trade and business has caused a falling off ix 
private consumption alone of 96,000,000 feet. 
The reduction in the price received for street 
lamps, from $2.30 to 2.15 per thousand, makes 
the receipts $90,000 less than for last year. The 
reduction in the price of coke and tar makes a 
difference against the works of $43,000. In addi- 
tion to these local causes, such as extensive re- 
pairs upon wharfs, renewal of retorts consequeut 
upon the heavy consumption during the Centen- 
nial, and the remoyal of lime kilns, etc., have ad 
ded materially to the expenses of the year. 

The average illuminating power was 16.39 can 
dles ; the greatest amount of gas made in any 
one day was 7,954,000 cubic feet. There were 
used 243,723 tons of coal (short tons.) The 
number of meters introduce was 3,226, making a 
total of 92,727. 
on the books of the Trust amounts to 93,759. 

The total number of lights in use is now 


The depression 


The total number of consumers 


| 1,361,836. 


New works are nearly completed in the 25th 
Ward, which will be the largest in the country, 
all the connections being 48-inch. The gas man, 
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winless at all the various works of the Trust is | beforehand, of adiiiens of the aromatic series, o1 


under the immediate charge of the able engineer 
of the Philadelphia gas works, Mr. Thomas R. 


ant improvements have been effected; and to 
whom is due the highest credit for the manage- 
ment of the manufacturing department. 


we learn that Mr. Thos. R. Brown, 
of the Philadelphia gas works, is confined to his 
bed with an illness of a very serious character. It | 


is said that he is constantly attended by two phy- | 


sicians, and that most serious results are to be 
feared. 

His many friends will, we feel sure, join us in 
the earnest hope that relief will be speedily af- 
forded him, and that he may be leng spared, 
renewed health to discharge the arduous duties 
of his position which he has so well performed in 
the past. 








THE PLUMBER AND SANITARY ENGI-| 
NEER. 
nen 

This isa new monthly journal which has reached | 
its third number. 

Its object is to occupy a field never before 
taken up by any special journal Itis nota trade 
journal, but its intention is to instruct and in- 
form not only the plumbers but the public as to 
what are the true requisites of realy scientific | 
and proper work, in that most important branch | 
of house-fitting, from which the community have 
suffered so much from improper service. 

Tne proper plumbing of a house is of more im- 
portance to its occupants than the planning— 
much of the disease, discomfort, and il] health of | 
our population comes directly from bad plumb- 
ing; and the causes are sometimes so cunningly | 
concealed that the uninformed are unable to de- 
tect them. ‘The field open to the new journal is | 
a wide one, and if the course thus far pursued by | 
it is adhered to, there is no doubt but that it will 
render a good public service. Its 
not for sale for the advancement of uny individual | 
interest, but its aim 
willing to learn in the true principles of Scientific | 
Sanitary Engineering. 


opinions are 


is to instruct all who are | 





(Communicated Article.) 


The Paraffines in “ Water Gas,” as Now 
Made by the Tessie du Motay Process in | 
New Yors. 

By Henry Morton, Ph.D., 

Geyer, B.S. 


————< —- 


and WiiuiaMm E. 


In collecting some time since a portion of gas | 
supplied by the Municipal Gas Company, of New 
York, who are working a ‘‘water-gas ”’ 
it occurred to us to examine a portion which had 
passed through a series of tubes immersed in a 
freezing mixture of ice and salt, and which had 
there deposited a notable amount of volatile 
liquid. 

On making the analysis of this gas, in the usual 
method, we were surprised te find no change in 
the proportion of the ‘‘ olefines,” or “ illumi- 
nants,”* so-called, as compared with the gas 
which had not been subjected to any refrigera- 


process, 


tion. 
This indicated that the liquid removed by the 
eooling treatment did not consist as we supposed | 





* Such substances as olefiant gas, acetylene, ben 
zole, etc., which are absorbed by Nordhausen acid, 
or bromine, and are in practice thus withdrawn from 
a mixed gas and determined in the usual process of 
analysis. 


| not, therefore, | 


| cuss this question further ; 


| which is 


the like ; 


but of paraffines, or members of the 


| marsh-gas series, which would not be absorbed 
Brown, under whose management many import-| by Nordhausen scid, or by bromine, and would and if we subtract equation (2) 


» reckoned as olefines, 


This, of course, raises the question as to whe- 
ther it is possible to determine by the usual me- 


| thod of eudiometric analysis the composition of 
Since writing the above it is with sincere regret | 


equation becomes— 


x-+-2y- 43z= ses: ©) 


y+2z=C as before, we get 


x+ y+ z= 


cal equation with (1). 


W—C, again an identi- 


As a further illustration we in a tabular 


give, 


|a mixture containing hydrogen, marsh gas, and | form, a series of values for the three constituents 


| paraffine series. 


In reference to certain members of this series 


the engineer | one or more higher members of the marsh gas or | in a mixture of hydrogen, marsh gas, and ethyl 


hydride actually containing eight volumes of 


each, and thus having for V or its volume 24, for 


it has already been established that such a deter- | the carbonic acid produced 24, and for the con- 


mination is not possible. 
** Gasometrische Methoden,”’ 


Thus, Bunsen in his | traction on explosion 48. 
1877, p. 249, states 


The actual volumes of each gas being eight, 


that two volumes of marsh gas give exactly the | the observed results would be equally consistent 


See also Sutton, in his 
” 1871, p. 338. 


Indeed it might seem hardly necessary to dis- 


| sumption has been made the basis of a large am- | 
ount of work, and has been accepted, unchal- 
|Tenged i in some quarters, to a considerable extent, 


| we will venture to give such a demonstration as 


we think will leave no doubt about the 


| the mind of any one. 


Thus, in the first place, to take a simple case. 


| Suppose we have a mixture of hydrogen, marsh 


gas, and ethyl hydride: 


| Let x=the volume of the hydrogen (H). 


ae v= “e ce 


marsh gas (CH,). 
ethyl hydride (C.H,). 
““ V=the entire volume of mixed gases. 


“ec 27: ee sé 


‘“* C=the volume of carbonic acid produced by 


explosion. 


‘«* A=the amount of contraction produced by 


 enelienhs m. 


Then— 
xt+y+z=V (1) 
y+2z=C (2) 
3 5 
x-++2y+-z=A (3) 
9 


“ -_ 


Clearing equation (3) of fractions gives- 
8x+4y-+5z=2A,combining with equation (2) 
y+2z= C, gives 
3x- 1 3y +3z=2A —C, Dividing both 
3 gives 


sides by 


2A—C 
x-+y+z= 


2 
ow 


clea 


but as an opposite as- | 


matter in | 


| Same results by eudiometry as equal volumes of | with any of the following assumed compositions. 
1; hydrogen and ethane. 
| Volumetric Analysis, 


H W288 7 6 & 482 rt 6 
CH, O 2 4 6 810 12 14 16 18 20 22 24 
H.121110 9 8 765 483 21 =O 


Of course an infinite number of fractional val- 


| ues might be intercalated, and as far as the re- 


sults of analysis would inform us, any one of 
these sets of values would be as likely to be the 
true one as any other. 

The reasoning: which we have applied here to 


| these three substances may be shown to be gen- 


| will be 


eral to any members of the paraffine series as 
well, 

In making such application the following table 
useful asa memorandum. The vertical 
columns indicate the suecessive members of the 
marsh gas or paraffine series, as well as hydro- 
gen, 
sort of sub-member of the group ; and the bori- 


which, in a certain sense, comes in here as a 


zovtal lines indicate the volumes prodced, con- 


sumed, or absorbed, as stated in each case: 


H CH, C,H. C;H. C,Hw C.Hiz 
CO, formed 0. i 2 3 4 5 
| Contraction 1; 2 2} 3 34 4 
|O consumed....4 2 34 5 6} 8 
H.O formed. ...1 2 3 4 5 6 


| Samuel P. 
rly an identical equation with (1)| numerous specimens of gas containing, among 


From this it appears that these usual methods 
of analysis are inapplicable to mixtures contain- 
ing a series of three or more paraffines, cr of two 
or more paraffines and hydrogen. 

In this connection it may seem curious that we 
find in the Proceedings of the Am. Philos, So- 
ciety, Vol. XVL, pp. 206 and 585 an extensive 
research on the ‘‘ Composition of the Natural 
Gas from certain wells in Western Virginia,” by 
Sadtler, in which the composition of 


and thus leaves us with only two equations from | other things, hydrogen, marsh gas, and ethyl hy- 
which to find the values of three unknown quan- | dride, is given on the basis cf results obtained 


tities. 


In other words the result is indetermin- | by the usual process of eudiometry, or, in other 


ate, and an ‘nfinite number of values for x, y and | words, from the volume taken, the amount of car- 


|z, will satisfy equations (1,) (2,) and (3), which} bonic acid formed, and the contraction after ex- 


| represent the actual results obtained by the an- | plosion. 


alysis. 
If, as some chemists prefer, wo 


On reference to the early part of the paper, 


take for the | however, we find the explanation of this in an er- 


foundation of our third equation, the amount of | ror which at first sight might be supposed to be 


oxygen consumed we shall fare no better, for, re- 


in explosion, this third equation becomes— 


os 
‘ 
| 


}x++-2y+—z=O (4.) Clearing this of 
7) 


fractions we get— 

x+4y+7z=20 
times equation (2)=3 
and we have 


Subtract from this ¢ 
y+6z=3C 
x+y-+z2=20—3C 
'which again is an identical equation with equa- 
tion (1). 
Yet, again, if we resort to a determination of 


3 anda half or three halves of its volume. 


| the water formed even this will not help us, for, | 





| merely a misprint, but which examination shows 


| prese nting by O the amonnt of oxygen consumed | is the foundation of the whole system of determi 


nations ; and which, when corrected, destroys the 
entire superstructure which has been built upon 
it. This so fatal error is the self-evident one of 
assuming the contraction of hydrogen on explo- 
sion to be three times its volume, and not once 
Thus 
in place uf our equation (3)— 
3 5 
F sla 2 sae Prof, Sadtler has 


5 
3 x+2y+—z=A. 
2 


Now, when this is cleared of fractions, and 


calling Ww ‘the ¥ volume of water formed, | our third 


Sahin 
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combined with equation (2), ete., as before, it 
gives 
2A—C 
ox-+y-}z=—_— 


2 
” 


which, in place of being identical with equation 
(1) will, by combination with it, give— 
2A—C 
x=————_ —V 
3 
from which, of course, all the other unknown 
quantities can be found by the aid of the other 
equations, 

Thus, by reason of this error, Prof. Sadtler 
has found a solution in appearance where no so- 
lution was possible, and his determinations have 
therefore no value whatever. 

Such being the case, as regards the possibility 
of determining a mixture of paraffines by the 
usual methods of analysis, and the error which 
their presence would introduce into the determi- 
nation of the hydrogen and marsh gas in the or- 
dinary manner, it became very important, for 
practical purposes, to determine in the first place 
if the amount of these paraffines, in the water- 
gas under examination, was considerable. For- 
tunately this was easily accomplished by reason 
of the large solubility in aleohol of these par- 
affines. Thus while alcohol dissolves at the o1- 
dinary temperature (say, 62°F.) of nitrogen, 0°120 
vols., of bydrogen, 0-067 vols., of carbonic oxide, 
0°204 vols, of marsh gas, 0°477 vols. ; it dissolves 
of ethane (ethyl hydride), 1°130 vols., of propane 
a large amount (about 6 vols.), of butane, 18 vols., 
and the higher members of the series in yet larg- 
er amounts. 

By, therefore, removing the olefines with Nord- 
hausen acid, and the oxygen and carbonic acid 
with pyrogallic acid and caus ie potash, and then 
introducing aleohol whose vapor was in turn re- 
moved by Nordhausen acid, it was easy to deter- 


mine, at least roughly, the amount of these high- | 


er paraffines present. 

The result of this treatment in fact showed that 
they did pot exceed about one per cent. 

The influence of their presence upon the re- 
sults of analysis would, therefore, not be of any 
practical importance. They would diminish the 
apparent proportion of hydrogen and increase 
that of marsh gas slightly. Thus the average of 
two analyses of the same gas, made in the usual 
method, compared with the results of the anal- 
ysis of another portion collected at the same time, 
and which had been treated with alcohol as 
above, shows this very plainly. 

Gas treat- 
ed with 


Results of ordinary analysis 


Normal gas. Frozen gas. alcohol. 
Carbonic acid.... .327 446 ( 
SO, re 561 .793 18.050 
Olefines....... ..16.323 16.360 
Carbonic oxide. .27.337 27,536 26.790 
Marsh gas...... 25.985 23.626 21.646 


Hydrogen.......24.889 27.157 27.897 
Nitrogen........ 4.572 4.072 4,243 
Paraffines....... not est’d not est’d . 702 


We also give here the analysis of some of the 
same gas which had been exposed to a freezing 
mixture of ice and salt, as mentioned at the be- 
ginning of this paper. 

In order to get some notion of the character of | 
the paraffines contained in this gas it was passed 
for an hour in a small stream through absolute 


perseded every other system. | 





the remainder about 10 per cent. proved to be | country have been stripped of forests altogether. 
oxygen* and carbonic acid, with about five per | The statement is made, in Scribner's Monthly 
cent. of carbonic oxide. for December, that the annual lumber product 
On treating the remainder with a quantity of | of the whole couvtry is ten thousand millions of 
absolute alcohol, amounting to about 4 mm. in feet. A very considerable portion of this pro- 
the absorption tube, this promptly absorbed six | duct is to replace what was cut four to ten years 
times its volume; withdrawing this aud intro-| before, and has decayed. 
ducing four more measures of alcohol, this ab- | Consider for a moment the consumption of 
Another portion of | wood in the one item of railroad ties. Massachu- 
After this | setts, employing mostly chestnut ties, which last 
the absorption was not greater than would be due | on an average six years, uses up in this way, an- 
to the slight absorption of marsh gas, hydrogen, | nually, a volume of lumber nearly equal to the 
and nitrogen, whole product of Maine ; and the 80,000 miles of 
The promptitude with which these absorptions | track in the whole country, allowing four years 
took place, as well as their large amount, showed | as the average life of ties, actually use up in ties 
clearly that among the substances present must be | alone one thousand six hundred millions of feet 
some of the higher and more soluble of the marsh | annually, or equal to one-sixth of the timber pro - 
On diluting the aleohol (which had | duct of the whole coantry. 
been boiled thoroughly for some time to expel| Add to this the consumption of wood for fences 
the iast traces of gas) it became cloudy, and after | along the bines of railways, the bridges, plat- 
standing threw up a distinct layer of oil, which | forms, ete., and it is easy to see that if some ef- 
had a very strong odor, resembling that of allylene | fort be not soon made to lengthen the life of 
railroad timber, the snpply will become insuffi- 


sorbed 3} times its volume. 
alcohol absorbed 1} times its volume. 





gas series. 


and crotonylene. 





| cient. 

There are also 76,000 miles of telegraph poles, 
requiring for their renewal annually 45,620,000 
feet. of wood, or nearly equal to the product of 
the State of Maine. Telegraph poles were first 
creosoted in England, twenty-seven years ago, 
and are as sound as at first, to-day. The English 


On the Hayford Process and Apparatus for | 
Preserving Timber. 
ee 
By Epwarp R. Anprews, of Boston. 

{ We take pleasure in laying before our readeis 
to-day the first instalment of the above-named : 
paper, which was recently read at the rooms of government is now creosoting all the telegraph 
{ r f ad 


: as ee , >| poles in the United Kingdom. 
the American Society of Civil Engineers.—Ep. | poles o 8 ; 
; In view of these facts, added to the cost of la- 


bor attending the renewal of decayed wood, it 


: ‘ ; | would seem that this country ought to be alive 
this country, an explanation of the causes of de- | 


As introductory to the main subject, a few sta- 
tistics of the rapid consumpti: n of the timber of 
: ee ai : to the importance of preserving wood, in view of 
cay in wood, and the scientific principles which | on ye 
- ‘alee | the results of European experience, 
are the basis of every successful method of ar- : : all! 

I do not find there is any lack of interes’ in 
this subject, only a lack of knowledge and of 
faith. That there is a lack of faith is not strange, 
because, as a rule, preserving has not added 
much to the life of timber in this country. This 
no doubt, partly due to the fact that those who 
have constructed works here, have put up a flim- 


resting and preventing decay, will not be out of | 
place. 

The subject of wood preserving has not re- 
ceived the attention of scientific and practical | 


men in this country, which its importance as a}. 
° : . . is 
valuable industry demands for it. In Europe it|.”’ 
is not only well understood, but preserved wood | , 
“ | sy structure to fill some contract, or had some 
is generally used, . 2 : ‘ 
. ) , P stock jobbing operation in hand, but also partly 
Maxime Paulet, a French chemist, in a large 

to the fact that the systems in use abroad are not 


fully adapted to meet the wants of this country, 
Had either European system been so, it cer- 


octavo volume on this subject, published in 1874, 
mentious not less than 173 different processes 
t ari § F ave ‘ec £ > 3- < 
eee Tae on ine ese tn |tinly would eve bec goer re th | Om 
The most valuable systems memndiaaawenel — railroad engineers would not have continued the 
tween 1832 and 1838. Kyan, Bethell, Burnett, | use of natural wood for ties, which last only four 
and Boucherie—whose names have been given to | 
the methods employing corrosive sublimate, cre- 
osote, chloride of zine, and sulphate of copper— 
introduced their several systems during that 
short period. 
and scarcely any others, three of them, to a very | 
limited extent, in this country. 

In Europe, the use of preserved timber is the 
rule; here, it is the rare exception. Abroad, no 
question arises as to using preserved wood, and 
seldom as to the method; except in France, 
where sulphate of copper is largely used for rail- 
way ties, the Bethell system, or tle impregnation 
of the pores of wood with the heavy oils of tar, 
known as creosote oils, has almost entirely su- 


to six years, if through the use of the Bethell 
system their life could have been increased twen- 
ty or thirty years, as in England, 

Here let us consider what decay in wood is, 
what it is caused by, and what is needed to pre- 


All of these are in use in Europe, Le tee : 5 
vent it. There are two kinds of decay, known as 


Wet Rot and Dry Lot. 
Wet rot takes place in wood containing sap, 
It often commen- 


which is exposed to moisture. 
|ces in a living tree. It shows itself in the red 
streaks in the wood when felled, and woodmen 
recognize its existence its even before the tree is 
cut down. It is wet rot which destroys railroad 
ties, fence posts, telegraph poles and bridge tim- 
ber. It is hastened by alternate moisture and 


dryness. 

Dry rot, so called, needs moisture for its de- 
velopment as well as wet rot. It occurs in close, 
confined, damp localities, where there is imper- 


In this country, the apparently inexhaustible | 
supply of timber has retarded the general use of | 
preserved wood. Yet, for some years, it has be- 





alcohol. This alcohol was then heated in a water 
bath, and the large volume of gas which it liber- 
ated was collected in a graduated tube. From | 
about 200 ccm. of aleohol 210 cem. of gas were | 
obtained; 130 ccm. of this was absorbed by bro- 

mine, showing that so much consisted of what we 

call the ‘* olefines,” etc., or ‘‘ illuminants.” 





Of | by boiling. 


fect ventilation. As a rule, it flourishes most ac- 
tively in unseasoned lumber, but it also attacks 
seasoned lumber, when so placed that it can ab- 

* A large part of this was derived from the alcohol | sorb moisture from its surroundings, Dry rot is 
which contained 2 per cent. of oxygen and 7} per| that sort of decay which is found in cellars and 


cent. of nitrogen. Motives of convenience determin- ali 
ed our leaving this, and not removing it beforehand | basements, between the ceilings ond Soom of 
| houses, ete. Wood used in such localilies is of- 


come evident that our supply is not inexhausti- 
ble. The drain is enormous ; many parts of our | 
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ten already in a state of decay when placed there. | 
It comes by cars or vessel direct from the saw- 
mill, and is framed at once, reeking with sap and 
moisture. 
It is dry rot which destroys vessels, owing to 
confined air ; the short life of wooden vessels is | 


mainly attributable to this cause, and several of | on— 


the methods for preserving wood were first used | 
to prevent decay in the British Navy. 

In localities where dry rot exists, and has de- 
stroyed one set of timbers, the seeds of decay are | 
there still, ready to attack new timbers, unless | 
the conditions can be entirely changed by venti- 
lation or otherwise, and often such a change is | 
impossible. 

What is the cause of wet rot and dry rot? It 
is due primarily to the fermentation of tbe albu- | 
men in the sap, which commences as soon as the 
necessary conditions, heat and moisture, are pro- | 
vided. In a living tree, the unmatured sap rises 
from the ground through the sap wood, and after | 
being transferred by the action of the leaves into 
true sap for the formation of woody fibre, it de- 
scends within the bark loaded with sugar, acids, 
albumen, etc., and forms the annual growth of | 
wood, holding in abundance rich sap within its 
cells and fibres. So long as the tree lives, these 
processes go on naturally, but when the tree is 
cut down, and the leaves no longer perform their 
functions, the abundant sap clogs the pores, and | 
is in a favorable condition to be acted upon by 
heat, and begins to ferment. 

Fermentation causes the rapid development of | 


countless myriads of spores of fungi always pre- | 
sent. Animalcule and insects follow, and the | 
woody fibre is in time disintegrated, and although 
perhaps retaining the form of wood, it has lost all 
strength and tenacity, and crumbles to pieces at 
the slightest blow. Rot is, then, the growth and 
development of fungus and animal parasites. 
PRESERVING PROCESSES. 

The prevention of the development of fungus, 
or its destruction with the animal life it nourish- 
es, is, then the object of the various processes 
The coagulation of the al- 


for preserving wood. 
bumen of the sap is the only result obtained by 
the use of the metallic salts. Coagulation pre- 
vents the albumen from fermenting, and the 
spores of fungi lie dormant ; both vegetable and 
animal life are arrested. As a protection against 
dry rot, where wood is not exposed to moisture, 
these systems are useful, but when wood is ex- 
posed to water, they are of little value, as a rule. 
They consist in impregnating the pores of wood | 
with watery solutions. It is certain they will 
partially redissolve by water, and leave the wood 
unprotected, always Lable to absorb water carry- | 
ing with it destructive elements. 

It is important, then, that the public should 
not confuse creosoting with Burnettizing, etc. 
They only act chemically upon the sap, but creo- | 
sote oil, containing carbolic acid, cresylic acid, 
etc., not only produces the same result chemical- 
ly, but also secures dryness. Creosoting fills the 
pores of wood with an insoluble oil, and covers 
the fibres with a film, which protects them from 
absorbing destructive elements from extraneous 
sources, The oil, which saturates the sap wood, 
and the outer pores of the heart wood, resinifies 
and hardens under the action of the air, and 
forms a waterproof and air-tight covering to the 
wood. If the heart wood be not too dense, it al- 
so absorbs a large quantity of oil, otherwise the 
oil absorbed by the sap wood works inwardly, 
being very penetrating in its character, and, in 
time, can be plainly seen through the whole tis- 
sue, 


jon ‘* The Influence of Aqueous Vapois on Illumina- 
| 


|acter of the gas worked upon. 


}as mentioned in he programme. 


(From London “ Journal of Gas-Lighting.”’)] 
West of Scotland Association of Gas 
Managers. 
—— : 
(Continued from page 53.) 


Mr. Henry Aitken next read the following paper 


THE AITKEN AND YOUNG PROCESS. 
I promised your secretary a paper for this meeting 





ting Gas,” but since making that promise I have not 


| found time to finish the necessary experiments then 
| begun. 


You will have seen in the Journal of Gas-Lighting 
for this week a most able and elaborate paper by M. 


Bremond, on the influence of aqueoug vapors settling 
down naphthaline from illuminating gas. The results 
got by him differ to a certain extent from those got 


by me, no doubt owing to the difference in the char- 
I will not, however, 


| enter upon this question at present, but proceed to | 
| from the cheap materials before referred to, which 


open the discussion on the Aitken and Young process 


At Hamilton, the analyzer is continuing to give | 
perfect satisfactiou, and the convener of the gas com- 
mittee has written me that he considers they are ef- 
fecting a saving of something like 20 per cent. 

The size of the analyzer at Hamilton has been 


| complained of, and no doabt the size is considerable 


for the amount of gas made; but when it is consider- 
ed that it is not a costly erection, and that it reqnires 
no repair and little attention, it has much in its favor. 


| We have other methods whereby we can reduce the 
| size ty a very great extent, which would po.sibly be 


| adopted tor large works. 


The analyzer at the Glasgow Corporation works is 
not yet completed, but I expect to have it in opera- 
tion in a few days. 

The whole theory of the process is in keeping the 


| tars and gases as much separate as possible, or if they | 


do cowe in contact, it is only at such temperatures as 


| 
| 


will prevent the beavy tars from carrying down with 


| them the lighter hydrocarbons, which form, to a great | 
| extent, the light-giving portion of the gas. 


There can be no doubt that the light hydrocarbons | 
in the tar are of a similar character to those you keep 


| in the gases; and you have only to take some of your | 


tar, heat it up to 212°, collect the products of distil- 


| lation, and then allow the tarto remain until it is 


quite cold, spread it over shavings, or something of a | 


| like kind, to get surface to expose the tar on, and 


then pass gas through among the tar, to find that 


| feet. 


Boghead coal at 858,..........cceeseeeeeee 4s, 2d. 
ROT 9? BIR. oiicessics desexscannc Oe Ole 
Wemyss RT SEs Kidbancasis eeeceesees 28, 2d. 


Third class parrot coals containing from 700 lbs. 
to 900 lbs. sperm value, can be bought at from 7s. to 
9s. per ton, which price gives 100 lbs, sperm value for 


ls. 
Shales, containing from 800 lbs. to 1200 lbs. sperm 


value, can be bought at from 5s. 64. to 9s. 6d. per ton 
which gives 100 lbs. sperm value for from 84d. to 94d. 

Splint coals, containing from 600 to 700 lbs. sperm 
value, can be bought at from 5s. to 6s. 6d. per ton, 
which gives 100 lbs sperm value for from 9d to 11d. 

These sperm values are arrived at by the old me- 
thods of condensation, and the prices are at the pits. 

I think it may be assumed that the average price 
of all the gas making materials used in Scotland will 
be about 17s. to 18s. per ton at the gas works, and 
the quantity of gas produced per ton will average 
8d. to 1s. 9d. per 1000 
If the new method of condensation were adopt- 


about 10,000 feet, or from 1s. 


ed, gas of equal illuminating power could be made 


could be bought at 11s. per ton at the gas works, and 


would produce about 8,700 feet, and so cost Is. 3d. 
per 1000 feet of gas. 

The difference in the relative values of the tars and 
water has now to be considered, and it is necessary to 
here draw a distinction between those who distil their 
own tars out and those who sell them as they are 
As the latter is the more general way of work- 
I think it 
muy be assumed that the average price got for these 


made. 
ing, we will consider it in this relation. 


all over Scotland wil not exceed 2s. 
coal dist'lled. 
of working do not contain the naphthas, but, on the 
other hand, they can be sold as once-run coal tar, and 


6d, per ton of 
No doubt the tars got by the new way 


the market price of this article is, I believe, higher at 
present than for crude tars, and there is a large mar- 
ket f.r them. How this market would be affected by 
a greatly increased supply Ido not know, so that I 
cannot follow out this part of the question further. 
But it has to be borne in mind, under this head, that 
you have, besides the decrease in the cost of the gas 


| producing materials, the follcwing points in favor of 


the new process; 

1, Gas more easily purified, and a saving of ‘about 
12 per cent. of lime. 

2. Thirty per cent. more ammoniacal water, which 
at tte present market price is worth about 6d. per ton 
of coal carbonized. 

There are many other points in connection with the 
process, and as to the proper materials to be used, 


your gas has been robbed of something like 30 per | that it would be well to discuss, but I leave the fur- 
cent. of its illuminating power. Distil this tar as on | ther discussion to you, gentlemen, who have more 


the first occasion, a:d you will get nearly the same | 
products as by the first partial distillation. 

The great object to be accomplished by the Scotch 
gas managers is to make, at the cheapest possible 


| rate, gas of an illuminating power of 25 to 28 candles. 
They can get plenty of materials in this country at a} 


cheap rate, that can, by the ordinary process of con- 


| densation, make gas of 20 to 21 candles; but they 
have to pay high prices for materials that will give | 


them the additional five or six candles required. They 
will now have to deteru:ine whether it is cheapest to 
work in the old way, and use large quantities of can- 
nel coal—much of it at high prices—or adopt the new 
process, and use cheap porrots, shales, and common 
coals. Some of the gentlemen who took part in the 
discussion at our last meeting seemed to think it was 


a great advantage to have tars rich in light bydrocar- | 


bons; but if you consider for a moment what these 
rich tars cost you, I do not think you will be of the 
same opinion. If their view of the question is cor- 
rect, why not conderse the gases so as to take a larger 
portion of the light hydrocarbons out of the gas? 
This could be accomplished at almovt no expense 
whatever, and they might be able to double the am- 
ount of naphthas in their tars, and reduce their gas 
from 27 to something like 20 candles. The price of 


| 10u Ibs. sperm value of some of the coals and shales 


[To be continued.) | principally in use is as follows: 


practical knowledge than I have, 
Mr. Stewart: As one of those engaged in testing 
this process, I would like to say a word or two about 
jit. LIagree with Mr. Aitken that there is not the 
least doubt of a considerable saving of first class coal 
by this process, ard a considerable improvement in 
| quality of the gas at the samc time. In the ordinary 
process of manufacture we take second class coal, 
which we can purchase at from 11s. to 12s. per ton. 
You get from these 9,000 feet of gas per ton, and that 
is about 1s. 4d.,on the average, for 27-candle gas. If 
you want from 28 to 30-candle gas, you must use 
| first class coal, for which you will pay at least 22s. 
per ton. This coal contains a large quantity of gas, 
| and it is easily distilled, and for that reason the price 
is higher than the mere proportionate value of the gas 
it contains would warrant, I have taken a great deal 
of interest in this scheme, because I see that first 
class coals are becoming scarcer and dearer, and, in 
the course of a few years, we will be driven to use 
second class coals only. If you have a rich coal, you 
can easily increase the quality of the gas, but we 
want to increase the quality from the coals we have, 
and in this direction I think the Aitken and Young 
process is the best invention which we have had 
brought before us for a long time. It certainly will, 
I think, stand further investigation. What the result 
‘ may be in Glasgow I do not know; but so far as my 
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own testing goes, I am perfectly satisfied that it is a| been taken out of the tar. In the tar made at Ham- | 


very good thing, and one that should receive consid. | uton, though the proportion of naphtha is less than 


eration and attention from managers of gas-works. 
Mr. Mitchell: I have listened with pleasure to Mr. | something like half of the quantity left. 
Aitken’s remarks upon this process. I spent a con-| be content until I see a larger proportion of the 
siderable time in assisting in the process, and from | naphtha taken out than has been the case hitherto. 
the beginning I looked upon it as a success. One | Mr. Young: I would like to say a few words before 
thing that struck me very much at the last meeting | this discussion closes. We are indebted to Mr. Sngg 
of the North British Association was the great stress | fo, coming here. His presence and remarks show 
that a number of managers put upon having rich coal the advantage of intercommunication by people work- 
tar. They appeared to think that if coul tar was de- | ing out different ideas. He has made reference to 
nuded of all its napbthas before it left the gas-works | the trouble experienced by naphthaline where poor 
it was a great disadvantage. That is not the opinion coals are used, and he pointed out that the passing of 
of managers in general. Their interest is to produce | gas over quicklime prevents the deposition of naph- 
as good a zas as possible at a reasonable rate. Now, | thaline. ‘There are two ways of preventing the de- 
it is an undisputed fact that the sperm value is much | posit of naphthaline from ae gas. The first is to 
easier acquired by using second class coals with this | -emove it from the gas altogether, by exposing it to 
process than by using richer coals. I have no doubt | something that will absorb it—such as the method 
of the ultimate success of the process. | adopted when the tars and gases are allowed to travel 


Mr. Sugg: I would like to make a remark, not 0! some time together until they become perfectly cool- 


much on the process, which I do not understand at | ed; and the second is to diffuse through the gases | 


present, as about M. Bremond, of Versailles, who was | the vapors of some hydrocarbons which have an affin- 
referred to by Mr. Aitken as using the water-vapor | ity forthe vapors of naphthaline, and hold them in 
process. You have to consider that there is a differ- | suspension. ‘The former of these processes has been 
ence between the gas made by him in Versailles and | extensively adopted in England. However, we hear 
the gas you make here. M. Bremond was first led_tu | from our friend, Mr. Sugg, today that a number of 
the adopticn of his principle of passing gas over caus- | managers are no longer believing in the *fficiency of 
tic lime, and finally over quicklime. in order to get | this process, as they are now taking off the tars at the 
rid of naphthaline, and according to his own showing | hydraulic, and removing them from further contact 
he does not get rid of it. I myself saw at bis works | with the gases. I think what has been brought be- 
two pipes, the one filled with naphthaline and the | fore the meetings of this Association, in connection 
other not. The same gas passed through both, the | with the Aitken and Young process, has pretty clearly 
only difference being that the gas {to the one passed shown that this process of keeping the tars and gases 
over quicklime and the other did not. That was his | in contact would be a losing one, because the very 
‘object in taking away the watery vapors. ‘l'hen, in | conditions which would enable the tars to absorb 
regard to carrying the gas along with the tar, that | naphthaline from the gases would also enable them 
has been used in London and many parts of England, to absorb the naphtha vapors from the gases which 
in order to get rid of the naphthaline. This, no are valuable as illuminants 


i _ , : . : 
doubt, increases the bydrocarbons in the tar. Some | peen pretty extensively employed in America where 


The second process has 


|in tar made in ordinary circamstances, yet there is | 
I shall not | 


time ago, Mr. Harcourt, in a lecture, showed how the 
hydrocarbons, produced at a higher temperature, ab- 
sorbed those produced at a lower temperature. Some 
years ago Mr. Evans pointed out that hydrocarbon 
vapors could be as well absorbed by tars or by oils as 
by bromine, and that if you passed gas over the oils 
or tars of any hydrocarbons produced at a high tem- 
perature, you would absorb these hydrocarbons. As 
you are never troubled with naphthaline, however, 
you never carty your gas along with the tar, in order 
to get rid of the naphthaline. What Mr. Aitken says 
is perfectly correct. If you take tar and @istil it, and 
take out the the lighter hydrocarbons, it will take ont 
the hydrocarbons of the gas, and, where the gas pas- 
ses in contact with the tar, althoagh it may yet rid of 
the naphthaline, or prevent a deposition of naphtha- 
line, there is no doubt, althongh it is disputed, that it 
reduces the illuminating power. In London, it is 
beginning to be noticed that it is better to get rid of 
the tar as quickly as possible from the hydraulic 
main, and there are several large works wh2re I know 
they do this. I do not think this will have the effect 
of removing the naphthaline at all, but will rather 
have an opposite effect. 


Dr. Wallace: The report which I gave upon the 
experiments I made at Hamilton has no doubt been 
placed in the hands of most gas managers in Scotland 
I have little to add, for I have not made any further 
experiments, though I expect to do so when the ap- 
paratus in Glasgow is completed. In regard to this 
process, if the object of the gas manager was to make 
tar rich in naphtha, this process would be the worst, 
but if he wants to make gas, and considers tar a sec- 
ondary product, as it has always been cunsidered, 
thon I think this process is an immense step in ad- 
vance of anything we have had before. The experi- 
ments made at Hamilton were, I think, tolerably com- 
plete. Perhaps the testing arrang‘ments of the gas 
were not so perfect as they willbe in Glasgow; but 
so far as I have been able to see, there is an improve- 
ment in the gas, and, strange to say, the difference 
in the quality of the tar has not been so much as I 
expected—that is to say, the whole naphtha has not 





| 


volatile hydrocarbons, resulting from the first of the 
distillate of petroleum, have been employed to diffuse 
through gases containing naphthaline, and hold them 
in diffusion, and I have great hopes that this new 
analyzing process will have a like effect in preventing 
the deposit of naphthaline, as it diffuses through the 
gases a much larger quantity of naphtha vapors than 
is ordinarily done. Indeed, in England, when pipes 
have got choked up with naphthaline, it is a common 
practice to pour into these pipes naphthas, so that 
the vapors may dissolve the naphthaline and carry it 
forward in diffusion. With reference to the influence 
of watery vapors, it has been found that dry gases, 
when perfectly saturated with the vapors of bydro- 
carbons, such as benzole, can no longer hold them in 
suspension when broug.ié in contact with watery va- 


pors, their having the effect of inducing a precipita- 
tion of the denser vapors. 
of the gas have the effect of preventing the precipita. 
tion of some of the naphtha vapors, and thereby ena- 
ble the gases to retain in diffesion the naphthaline 
which they may contain ? 
that this is the case. Then, in regard to the naph- 
thas left in the tars, Dr. Wallace says that although 
this invention has been able to remove a certain 
quantity from the tars, and diffuse it through the 
| gases, yet there is a certain quantity allowed to re- 
I believe that, with the most perfect instru- 


Now, may not this drying 


I am strongly of opinion 


main. 
ment, so long as we use rick coals there will be left a 
surplus of the denser naphthas, because the rich 
gases are not able to take vp these naphthas and hold 
them in suspension. To utilize those denser naph- 
thas it would be necessary to employ some poor gas- 
producing material. There is no dcubt that this pro- 
cess effects a considerable saving, and that the prin- 
ciples on which it is based are sound, and gradually, 
as they are better understood, they will be more ex- 
tensively adopted. It only requires a little time, 
perhaps, to develop the mechanical arrangements by 
which the most perfect results may be obtained. 

Mr. Aitken: In regard to what Mr. Sugg has said 
about naphthaline, I may state that I meta gentle- 
man who had put up works at Woolwich, and he had 





to employ three or four men to free the pipes and 
burners from naphthaline. He said that he immedi- 
ately cured it by taking the gas and putting it into a 
large vessel, 30 feet high and five feet in diameter, 
| full of coke, and pumping the ter throngh it. I ask- 
ed him if he had tested the illuminating power, and 
he said he had rot, but he was glad to get rid of the 
naphthaline and the men who were employed (o prick 
the burners. The object of M. Bremond is to get rid 
of the naphthaline, and I must say Ido not under- 
stand how naphthaline is formed—whether it is in 
the gas as it travels along in combination with other 
| hydrocarbons, and is, so to speak, not a separate body 
‘in the gas, but simply a portion of that complex sub- 
| stance known as coal gas ; or whether it is a separate 
| body held in the gas under certain circumstances, and 
| dropped under others. As I understand M. Bremond 
| he favors the first idea; I incline, with Mr. Young, 
| to the latter, and think farther that it drops down 
| from the gas with the aqueous vapors in the same way 
| as the naphthas do when the gas is suddenly lowered 


} 


|in temperature. We know that dried gas will deposit 
| cnly a very small amount of its naphthas on a sudden 
| change of temperature, whereas undried gas deposits 
|a very great amount, and the same law seems to ap- 
ply to naphthaline. We also know that dried gas will 
take up the same amount of water as it contained be- 
fore being dried, if water is presented to it, tempera- 
tures being equal. I cannot see my way through M. 
Bremond’s article, but perhaps more study may con- 
vince me that what he says is correct. I think we shall 
accomplish what Dr Wallace points at, and take ail 
the light naphthas out of the tars, or prevent them 
from getting in to them. 

A vote of thanks was accorded to Mr, Aitken, on 
the motion of the President, and the discussion clos- 
ed. 

The next meeting of the Association was fixed to 
take place in Paisley, in April, 1878. 

Votes of thanks to the President and to Mr. Car- 
low, the Secretary, brought the business meeting to 
a close. 

In the afternoon the members of the Association, 
along with a number of the directors of the Helens- 
burgh Gas Company, dined at the Imperial Hotel— 
Mr. McGilchrist in the chair, and Mr. Stowart, of 
Greenock, discharging the duties of croupier. 

On the following day (Friday) a number of the 
members, with their friends, drove iu waggonettes 
from Helensburgh up the Gareloch, thence along 
Loch Long to Arrochar, and from there to Tarbet, on 
Loch Lomond, where a picnic was held. Afterwards 
the company drove down Loch Lomond via Luss, 
back to Helensburgh, where all arrived safe, and well 
pleased with their day’s enjoyment. 





Midland Association of Gas Managers. 
Se eee 

At the First General Meeting of the above Arsocia- 
tion, held at the Midland Hotel, Birmingham, on 
Thursday, Jan. 10, the following Inaugural Address 
was delivered by the President, Mr. Charles Hunt : 

Gentlenien; It devolves upon me to say a few 
words, as appropriate as may be to the occasion which 
| has brought us together, although, in doing so, I fear 
lest I may exhibit you as models of patience, rather 
than prove myself worthy of the privilege with which 
you have honored me. 
| In the first place let me congratulate this meeting 
| upon the very rapid progress made by the Associa- 
| tion, for although, as yet, only three months old, it 
numbers thirty members, a result which goes far to 
| justify the most -anguine expectations which may be 
| formed as to its future. On the threshold of this fu- 
ture, it may be well for us to consider what are the 
| objects we intend to pursue. 
| Since the humble beginning made by Murdoch, in 
_ youder factory at Soho, the bistory of gas-lighting 
has been one of continuous development, so that now 





| our industry finds employment in nearly every quar- 
| ter of the globe. Regarded at first with scant favor, 
' its manufacture looked upon as a highly mysterious 
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occupation, more enlightened views have long since | things, such as was the late cor id hated during the 


prevailed, new uses have been found for it, and the 
transference in many conspicuons instances, of the 
duties and responsibilities of its supply into the hands 
of Municipal Authorities, may be fairly regarded as 
sufficient proof, if no other existed, that coal gas is 
looked upon at the present day as a public necessity. 
The important posi ion which it has thus acquired 
might be thought by some to furnish gatisfretory ev- 
idence of a corresponding progress in its manufac- 
ture ; but such does not appear to be the opinion en- 
tertained in many quarters, if we are to judge from 
the frequent admonitions addressed to us to put our 
We are repeatedly told, both by 
Parliament and the public, that we do not supply gas 
either good enongh or ehesp enough ; our own famil- 
iar friends turn round upon us, and accuse us of hav- 
ing ‘‘ degeverated ; " while—unkindest cut of ali— 
from across the Channel has lately come to us a notice 
to quit the fair field of our labors so soon as our 
would be successor shall have completed his arrange- 
rents for entering into possession of it. Under 
these, or indeed any circumstances, what can pas 
managers do better than unite their scattered forces, 
and consult together as to the best means to be ad- 
opted for the protection and advancement of the in- 
terests entrusted to their care? In forming this As- 
sociation, we are but following the example set us by 
onr professional brethren in all parts of the kingdom, 
till retaining undiminished our attachment to the 
parent Association, the labors of which, during the 
ast sixteen years, in the promotion of a spirit of in- 
quiry, and in the spread of information, have confer- 
It is to 
be hoped that the day is near at hand when it and 
other kindred Associations will receive frem those 


houses in order. 


red infinite benefit upon gas manufacture. 


who, after all, are the chief gainers by them—namely, 
gas companies and corporations, a yet more smple re- 
cognition than has hitherto been accorded to them, 
gratifying though this may be, for assuredly they 
fully deserve it. 

During the past year or so the electric light has at- 
tracted considerable attention in France, where it 
has been applied for illuminating large buildings and 
open spaces; and opportunities are now afforded us 
for examining in this country its claims to public fa- 
vor. There can be little doubt that much progress 
has, of late veirs, been made by way of perfecting its 
application, and the efforts of electricians have been 
partially successful in dividing the current of elec- 
tricity, 30 as to produce, from the same source, a 
limited number of lights, or candles, as they are term- 
ed; bnt it is difficult to conceive that gas sharehold- 
ers or corporations have anything to fear from it as to 
the value of their property, so long as it lacks eo con- 
spicuously that power of adaptation to varying cir- 
quirements, the possession of which bas contributed 
so powerfully to the success of the system of gas 
lighting. 

Competition, to a limited extent, we may very like- 
ly experience in the immediate future; but there is 
room for both systems, and, if the rivalry so induced 
should act upon us a stimulus to further exertion, by 
way of cheapening and extending tbe use of gas, it 
will by no means be a matter for regret. 

We are, indeed, spurred on to such exertions by a 
variety of motives. Parliament, in its wisdom, has 
thought fit, during the iast year or s0, to adopta new 


principle in gas legislation, by imposing upon some | 
of the metropolitan, and also upon a few provincial | 


companies, a sliding scale of dividend, so that hence- 


forth the amount of this latter will depend in their | 


case, to a considerable extent, upon the selling price | 
of the gas. Thus a sort of speculative element is in- 
troduced, or payment by results, as it has been term- 
ei, which would appear to operate to the advantage | 
of both buyer an seller; but originating in a doubt, 
believed, by some at any rate, to have been ill-found- | 
ed, as to the dona fides of the companies, it seems not 
unlikely to prove of greater benefit to them than to 


the consumers, in whose interest especially the pro- | 
In fact an abnormal condition of | ties in the way of its adjustment are great, although, | | ence, by no means hopeless of attainment. 


posal was framed, 


existence of which the new regulations would, in all 
probability, operate in favor of the consumer, cin 
never be lasting, and must always be far outweighted 
by succeeding years of comparative tranquility. 

In another direction Parliament is lixely to be more 
successful in limiting the profits of the companies, 
for by the auction clauses now generally inserted in 
new Acts, the shareholders are deprived of the pre- 
miums on fresh issues, while, at the same time, the | 
question as to what is a fair dividend on gas capital, 
respecting which the decisions of the Legislature have 
been anything but consistent, is practically referred 
to the investing public, who may be relied upon to 
settle it to their own satisfaction, and, let us hope, to 
that of all other interests concerned. It would seem 
that the creation of non-dividend bearing capital, 
amounting practically toa reduced charge for divi 
dend on all future issues, must tend ultimately to 
strengthen the position of the companies, while the 
benefit to the consumer will prove immediate in its 
effect. 

Cheap and pure gas being the desideratum, what 
can we do more than has been done in the past to 
further its attainment? We have been told very re- 
cently by Mr. Livesey 
devoted to the interests of his profession) 


(than whom no one can be more 

that gar 

manufacture, since its commencement, has not made 

the same progress as other manufactures, and he at- 

tributes this in a great measure to the absence, in the | 
case of gas managers, of any direct pecuniary inter- 

est in the success of their several undertakings. A 

similar opinion has likewise been expressed by Mr. 

Bennett, in the paper which he read last Jane at the 

meeting of the parent Association, and what he says 

upon the subject, as coming from one who is not him- 
self a gas manager, deserves our serious considera, 
tion. Mr. Bennett, indeed, does not 
press his conviction that a much more extended and 
profitable busiuess is likely to reward the eftorts of 
those who take pains to seek it, 
many who think with him. 
ing cordially with much that has been advanced by 
both gentlemen, I feel by no means convinced of the 
soundness of their conclusions as a whole; or that 
gas managers, as a rule, deserve all that has been | 
said of them. There isno doubt that competition | 
and self-interest form two most powerful motives for 

exertion, but can it be said that either of them has 

been absent or untried in onr case? 
for instance, existed until recently in almost all our 
largest towns, but it is not apparent that any one of 
them has been able to boast of having distinguished 
itself by any special progress in the art of gas manu- 
facture, nor is it by any means clear that the amalga- 
mation of the undertakings has in one single instance 
proved detrimental to their development. In Lon- 
don, until about 1860, competition existed in its most 
virulent form; but was the period immediately pre- 
ceding 1860 noted for anything more famous than the 
establishment cf the Great Central gas company, the 
natural outcome of the wasteful systems which then 
prevailed ; and is it not a fact (hat the districting ar- 
rangements, by which at length competion was put an 
end to, have proved of the greatest possible benefit 
alike to sharebolders and consumers? ‘Those who 


hesitate to ex. 


and there must be 
Waile, however, agree- 


Competition, 





being dissatisfied with our present rate of increase, 
| are casting about for a cause for it, will hardly find 
| one to their liking in the entire absence of competi 
tion at the present day; competition between gas 
undertakings have been tried and found wanting. 
| Probably we are all agreed with Mr. Livesey that 
gas managers should be sharers in the wealth they 
help to create, and, in the absence of such participa- 
tion, itis not surprising that they are occasionally 
wanting in that absorbing interest in their profession 
| often to be found in other brances of industry. There 
can, I think, be little doubt that the general adoption 
of asystem of payment by results would prove advan- 
tageous all round, and there can be but few who 
| would not welcome such a change; but the difficul- 


| within the retorts, 


allies. se not insurmountable ; and it is to is ob- 
served that, while justifiable sulely from a commercial 
point of view, the commercial aspect, pure and sim- 
undertakings, 


ple, is fast disappearing from gas 


through their absorption by local authorities. 

Not withstanding, however, the absence, as a rule, 
of any such special motive for exertion, so abundant 
is the evidence of a general spirit of inquiry existing 
amongs them, isolated though they be, that it is im- 
possible to say of gas managers as a body that they 


are not keenly alive to the interests of their profes- 


sion, nor as zealous and energetic in the service of 
their employers as any ret of men can possibly be, 
Whatever may be the reason for the apparent want o 
progress exhibited *n our art since its infancy, it is 
hardly to be ascribed to the supineness or indiffer- 
ence of those whose daily occupation it has formed. 
Nor can it be attributed to any lack of interest on the 
part of the scientific men and others outside the pro- 
fession, for numberlese have been their efforts to im- 
prove us, as the records of the Patent Office bear 
witness. Every few years has brought out a succes- 
sion of new schemes, or old ones revived, the names 
of which, still living in our memories, are all that re- 
main of once promising inventions, for few indeed 
have passed beyond the experimental stage, and all, 
without exception, after lingering for a while in the 
speculative regions—too often speculative in more 
senses than one—have disappeared, serving no other 
purpose, it would seem, than to show how utterly in- 
corrigible we are. 

Neverthelees,the demand for coal gas as originally 
distilled, and distributed, has 
gone on increasing, until its supply has become the 
gigantic industry we now see it. Are those who have 
devoted the best part of their lives to its development 


condensed, purified, 


not entitled to any credit for the enormous propor- 
tions it has assumed, and are not the failures to which 
in some degree, at 
least, to something inherent in the nature of the thing 
Is it nothing to have reduced the sell- 


I have referred to be attributed, 


striven for ? 
ing price to about one-fifth or one-sixth ot what it 


| was oO1iginally, thus bringing what was formerly a 


luxury to within the reach of the humblest in the 
land, and to have achieved this result without the aid 
of any material alteration in the process itself, a pro- 
cess which has, over and over again, been demonstra- 
ted to be, in its main features, unalterable? What- 


| ever science may yet have in store for us—and she 
|can by no means have exhausted her aid—the rise 


and growth thus far of the system cf gas lighting 
will remain an enduring monument to the skill and 
energy of our predecessors. 


If, however, science has been less active on our 
behalf than for others ; if some amongst us, conspicu- 
ous for talent, have found in other pursuits that field 
for their ingenuity which appeared to be denied them 
in our own, at least we can say that assistance ofa 
very substantial nature has not been wanting to us. 
Thrift is the good genius whose help in the past has 
materially contributed to the prosperity of gas under- 
takings, by lessening the costof production ; and it 
seems not unlikely that in the future the most solid 
success will still reward those who continue to invoke 
her aid. Although many degrees removed from the 
waste which at one time was deemed to be unavoid- 
able, much remains to be accomplished ; as is made 
evident, for example, by a comparison of the total 
weight of products accounted for with the vriginal 
weight of coal submitted for distillation. It is no 
exaggeration to say that the loss of gas, through pres. 
sure unwisely permitted at the moment of evolution 
and by leakage through defective 


| distributing plant, amounts to from 15 per cent. of 


|this is surely a 


the total quantity generated in the best managed con- 
cerns, to 30 or even 40 per cent. in those which are 
less efficiently conducted. So large an amount of 
valnable illuminating matter, lost to the world de- 
mands from us our best efforts for discovery ; for 
‘consummation devoutly to be 
for, and viewed in the light of past experi- 


The late 
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Mr. Esson, of Cheltenham, long ago set us an exam- 
ple of what could be achieved in the way of improved 
carbonization by relieving the retorts of the pressure 
caused bythe dip-pipes, and I trust that at some fu- 
ture meeting his successor, our esteemed fellow mem- 
ber, Mr. Paterson, may be induced to relate to us his 
experince in this direction. 


At the same time, signs 


are not wanting to show that those who have already | 


succeeded in reducing their per sontnge ef unaccount- 
ed-for gas toa moderate 6 or 
means disposed to ‘ rest and be 


7 per cent. are by no | 
thankful ; 


” so that | 


we may fairly believe that the time is approaching | 


when we shall be able to account on the right side of 
the balance-sheet for all but an insignificant portion 
of the entire weight of coal delivered into the retorts. 

On the subject of retorts, it is to be observed that 


machinery has lately been adopted in their manufac- | 
ture, and it is claimed that not only is the cost there- | 


by lessened, but that, being rendered more dense, 
the durability of the article is improved. 
ter point onr experience is, perhaps, as yet, too lim- 
ited to express auy decided opinion, but so important 
a feature is not likely to be lost sight of. 

The problem, bow to dispense with, or diminish, 
the necessity for hand labor within the retort-bouse, 
has occupied much attention fora great number of 
until at last, after many failures, a gleam of 
success seems to be rewarding the persevering efforts 
of those who bave devoted themselves to its soluion. 
Foulis’s hydraulic stoker may be said to have taken | 


years, 


Ona this lat- | 


| said, ‘‘ How shortsighted must the companies have 
been to allow such a state of things to continue far s° 


long a period! ” And there is much truth in such 
for too often this source of revenues has 
But other 
must be recollected that ammoniacal liquor, for a very 
and that 


chemists were, at one time, by no means agreed as to 


criticism, 


been overlooked. then, on the hand, it 


|long period, was worth very little ; also, 


} . 
the advisability of the complete removal of ammonia 
from the gas, it being urged, uther 

| for its retention, that its presence hindered the depo- 


among reaeons 


sition of naphthaline. Whatever foundation there 


/may have been for sach belief, it is probably suffi- 


cient for us to know that such considerations have 


disappeared before the rapidly advancing value of this 
product, the proper place for which, it is now univer- 
sally acknowledged, is not in the gas, but uncer the 
ground. 

The exhaustion of the gnano deposits has turned 
the attention of agriculturists to sulphate of ammo- 


nia as one of the chief sources whence to derive their 


supply of nitrogen for the soil, and the demand thus 
created, increased! by the ever-growing necessity for 
higher cultivation, has been eminently favorable to 
The result is consequently what we now 


its disposal, 
see it, that gas liquor bas maintained its position in 
| the market throughout a period of almost unprece- 
affecting adversely every other 


dented depression, 
| product; nor is there ary reason to believe that it 


| will not continue so to do, for, in the opinion of the 


the last importance that the details should be so ar- 
ranged as to enable the varions operations to be con- 
ducted with the greatest possible ease and consequent 
| economy ; nor will it now-a-days be admitted as a 
sufficient excuse for want of efficiency, that they were 
originally planned to suit « condition of things no 
longer existing. Our position with the public de- 
pends upon our being able to supply a cheaper source 
of light than they can obtain elsewbere, or by other 
means, and we cannot afford to neglect any precau- 
tion by which such position mav be strengthened ; 
otherwise, the lightest penalty that may ensue wil} 
be diminisbed profits, with attendant loss of capital. 
Of the attention which has of Jate years been be- 
stowed upon every part of the apparatus of gas-works, 
tanks and holders have naturally attracted to them- 
In the 
Portland cement concrete is 


selves a by no means inconsiderable share. 


of tanks, 
now extensively employed, and where suitable mate- 


construction 


rial for it can be obtained upon, or near to, the site 
of the works, its cqgst compares favorably to that of 
brickwork ; 
reliable, and needs to be used with caution, especially 
where the foundations are uncertain. In the present 
imperfect state of our knowledge as to the propey 


but it can hardly be said to be equally 


methods of mixing and applying concrete, it would 
| seem that its use in blocks, bedded and jointed in the 
same way as stone, offers the best guarantee for sta- 
bility, when employed for the construction of tank 


| walls. Where such stability can be ensured, whether 


firm root in Manchester, where it is found to effect a | most competent judges, a yet greater demand may by means of brickwork or concrete, there can be but 


considerable saving in the cost of carbonizing, and it 
is also under consideration for adoption at the Beck- 
ton works ; while West's machines, conpled with the 
system of light charges at short intervals, are finding 
favor in many quarters. 

Mr. Eidridge, of Richmond, very courteously gave 
me the opportunity, «short time ago, of viewing 
those in use at his works, and what I saw pleased me 
very much. Speaking generally, the endeavor to ren- 
der automatical the present method of charging by 
hand, has actually resulted in an enormous waste of 
power, with only partial success: but Mr. West, by 
separating the two operations to be performed— 
namely, lifting the coal and putting it into the re- 
torts, has avoided a difficulty which has too often 
proved fatal, aud produced a machine at once simple, 


unpretending, and undeniably effective in diminisb- | 


ing toa great degree the necessity for manual labor. 
We may fairly welcome the introduction of these ma- 
chines as astep in the right direction, and a valuable 
contribution to one of the most pressing questions of 
the day. 

The system of light charges at frequent intervale, 
as practised by Mr. West, can hardly be described as 


new, inasmuch as it prevails to a considerable extent | 


upon the Continent, where it is said to be productive 
of very satisfaetory results. Certain it is that light 
charges are found to work off more gas per ton than 
heavy ones; and indeed npon this point it may be 
said, that a more iutimate knowledge of the condi- 
tions nnder which evolution proceeds within the re- 
tort will inevitably reveal to us the fact that carboni- 
zation, as commonly conducted, is by no means the 
economical process that it ought to be. We may 
well believe that, without the aid of any adventitious 


methods, such as are almost daily forced upon onr | 
attention, and which are too frequently only so many | 


blows aimed at the simplicity of the process, a greatly 
increased yield of gus is possible of attainment, and 
to this end our efforts should be directed. 


The value of residual products, notably of tar and | 


liquor, has undergone a complete change of late 
yeare, so that what were formerly little better than 
drugs in the market now contribute materially to the 
revenues of gas undertakings. Fortunately, it is al- 
most needless, at the present day, to direct attention 
to the complete extraction of ammonia as our bound- 
en duty, for, regarded solely from a commercial ; oixt 
of view, the suicidal policy of negligence in this re- 
spect is sufficiently obvious; and yet only a few years 


ago such neglect was all but universal, It may be 


be expected for it in the future. 


3ut not only is the gas manufacturer indebted to 
ammonia fora most important contribution to his 
revenue, it is at the same time a very valuable agent 
in the removal of the remaining impurities, and as 
such should be employed to the utmost possible ex- 
Indeed, purification by 
offers so many advanta- 


tent before its final disposal. 
its means, in closed vessels, 





ges over the ordinary methods that, as might be ex- 
pected, many attempts have been made to supersede 
the latter, either wholly or in part, by perfecting the 
application of the former. If only ammonia were 
produced in snfticient quautity with the ges, then in- 
deed the work of purification would be simply and in- 


expensively performed, and we should probably hear 


no more of the much vexed question of the sulphur 
but, 
means whereby the quantity at our command can be 
Hills’s 


compounds ; as it is, we have to cast about for 


employed over and over again. method, as 
a considerable extent, and other processes are now 
offered having the same cbject in view, so that it can 
scarcely be a matter for speculation as to whether in 
the future ammotia will not come to the front as our 
primary purifying agent. Be it always remembered 


its own pnrification ; it is for us to find out the pro- 





per means of employing them. 


From the necessity for the removal of sulphur com- 


gers in the provinces are, as a rule, exempt ; for, with 
few exceptions, it is only the Metropolitan companies, 
The 


attainment, however, of a high standard of purity is 


who are subjected to pressure in this respect. 


really a matter which concerns us all, if we would ex- 
tend, by every means in our power, the use of 
wherever applicable. 


the too often noxious character of the products of its 
combustion has hitherto retarded its employment for 
many purposes, and although overcome toa great 
extent by more perfect ventilation, it is surely, at 
least, as much our duty to endeavor to remove the 
cause, a8 it is to point out a remedy for the inconve 
nience complained of. While, therefor , sympathiz- 
ing to the fullest extent with our brethren in the Me- 
tropolis in the difficult position in which the demands 
of the public have placed them, 1 think we should be 
wanting in appreciation of the necessities of the case 
did we not endeavor to mvet these demands, 


| than denounce them as unreasonable and exacting. 
In designing the gas works, it is, of course, of 





practised by Mr. Livesey, enables this to be done to | 


that coal gas contains within itself the materials for | 


pounds otber than sulphuretted hydrogen, gas mana- | 


pas | 
There can be little doubt that | 


rather | 


| little doubt but that, in Portland cement rendering, 
we have a cheap and efficient substitute for cluy pud- 
dle. 

With regard to gasholders, the chief points of in- 
terest are the wrought or cast iron stanchions which, 
in a few instances, have been preferred to the ordi- 
nary cast-iron columns for the outside framing, and 
the abandonwent of the trussed roof. In point of 
economy little is to be gained by the adoption of the 
stanchion ; but it possesses, in the eyes of some, the 
merit of being lighter in appearance, and of having 
its strength concentrated in the direction in which it 
although, on the other hand, a 
column properly designed is capable, with the same 
weight of metal—cast for cast—of resisting the utmost 
strain to which it may be exposed in any direction. 


is most required ; 


The abandonment of the trussed rouf, in holders of 
any considerable dimensions, materially reduces the 
cost of the structure, and, by diminishing the weight 
but, at the same 
time, a somewhat indefinite dread of the strain which, 





of the crown, adds to its stability ; 


when the holder is in action, is supposed to be thus 


thrown upon the curb, has lei to the strengthening 


of this latter to such an extent as to make a serious 
If, however, I for 
one entertain grave doubts as to the necessity for 


inroad into the previous saving. 


such pr. cautions, it is because I am unable to con- 
| ceive of any strain greater in extent than that which 
of the holder distributed ; and 
that this is counterbalanced by the pressure within, 
exerted by the gas equally in all directions, is capable 
of easy proof. Consequently, the hope may not be 
in vain that a problem which has engaged the atten- 
tion of some of our best mathematicians without re- 
sult, will find a safe and practical solution in the gra- 
dual return to that simplicity of design which in the 
curb was formerly deemed adeqnate. 


is due to the weight 


Well, gentlemen, when we have constructed our 


works upon the most approved modern principles, 
when we have done our best to apply to our mann- 
facture all the most evononical and efficient methods, 
and delivered our gas to the consumers with a mini- 
mum of loss, is there anything remaining for you to 
do? Yes, say our critics, your work is by no means 
compiete, for you are nothing if you are not versatile. 
{ You should be prepared to advocate the claims of gas 

in season and out of season, and, by means of lec- 
the 
public with the many and economical uses to which 


By so doing 


tures and exhibitions, endeavor to familiarize 


| gas may be applied. you will impart an 


| additional stimulus to your business, the good effects 
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of which must soon become apparent, and, at the 

| 
same time, you may, perhaps, succeed in removing 
some portion of the unpopularity which unfortuately | 





too often attaches to gas undertakings. 

We can hardly fail to recognize the soundness of 
this most friendly advive, nor, if possessing the ne- | 
cessary qualifications, snould we hesitate to act upon 
it. It may be, however, that, as individuals, it is 
not permitted us todo all that we could desire in 
furtherance of an object so eminently calculated to 
promote our best interests, but as an Association it 
ought to be in our power to accomplish a great deal. 
Let us not, then, shrink from joining those who are 
already at work in the wide field before us, remember- 
ing always that our first aim is to cheapen production ; 
but if, in addition to effecting this, we succeed, as 
time rolls on, in becoming, by its agency, better ex- 
ponents of the article we manufacture, then surely 
this Association will not have existed in vain.—Lon- 
don Journal of Gas-Lighting. 





Preparation of Ammonia from Gas Liquor 
and Uses of Ammoniacal Salts. 
an 
[From the Chemical Newse.] 

The ammoniacal liquor, which collects partiy in 
the condensers and partly in the washing apparatus 
of gas works, consists ofa mixture of volatile and 
fixed salts of ammonia in very variable proportions. 
Among the former are ammonium sulphide and car- 
bonate and free ammonia, whilst the latter consist 
mainly of the ammonium salts of sulpho-cyanogen 
ard hyposulpburous acid, along with traces of the 
sulphate xrd chloride. The tots! ‘percentage of am- 
moniacal compounds fluctuates greatly, but as ii is 
to the advantage of the gas works to absorb the am- 
monia as far as practicable, and as concentration of 
the gas-liquor increases its valnes, it is now ,enerally 
delivered stronger than was formerly the case. 

The approyiwate valuation of the ammoniacal li- 
quor is effected by means of » hydrometer, but as the 
specific gravity of the liquor is essentially affected 
both by te quality of the water originally used and | 
by the presence of foreign constituents, the hydro- 
metric valuation is very uncertain, as will appear 
fre'1the following table, in which samples of gas- 
li mor of equal value, according to the hydrometer, 
Lut different in strength according to analysis, are 
grouped together. 


Degrees Beaume at 15° C. 





caitcicutaion : = “ 
2° 2°50 3° 3°50 4 4°50 5 6° 
1°16 1°30 
1°42 1°43 
1°50 163 1°63 
‘77 «177 «21°76 1°87 
1°98 190 2°00 
2°18 2°10 2°24 
265 2°38 2°40 2°55 
2°45 2°72 2°72 2°79 
2°90 2°85 
3°40 3°06 
3°40 
3°53 = 33°67 3°74 


The percentage of fixed ammonia is, on the aver- 
age, 0°3, whether the hydrometer indicates a higher 


ges from 0°33 to 0°50. 


Baggs |, 


it under unfavorable circumstances. t+ 


* J. Braby, Chemical News, xx., 182. 


the editor by Dr. L. Darmstidter. It consists of three super 


| of ammonia as follows, having been brought by water 


or a lower degree. The percentage of sulphur ran- | 


The utilization of the liquor is generally effected 
by expelling the gas by distillation in iron boilers, | 
which are heated either by direct fire or by steam, air | ensure a perfect commixture of the lime and the gas liquor, 
being simultaneously forced in [J. Braby* and J. 
Certain English manufacturers make use of 
apparatus resembling the scrubbers at gas works in 
which the gas liquor flows down from above, whilst 
the steam, at a high tension, rises up from below—a 
process objectionable in so far that such establish- 
ments can either not use lime at all, or must employ 


+ The following description of the apparatus used in the 
manufacture of caustic ammonia at the works of Messrs, | ide and carbonate, 
Jaffe & Darmstidter, of Berlin, has been communicated to | pale 


posed boilers, containing about 50 heoctolitres, the two lower | poses a Vienne par la Compagnie Parisienne, 


In the establishment of Messrs. Van der Elst and | gers ure, once for all, obviated by the introduction of 
Matthes, of Amsterdam, the ammoniacal liquors from | safety-valves, 


most of the Dutch gas works are treated for sulphate AMMONIA AND AMMONIA SALTS. 


: : BY M. SEIDEL, Director of a Manufactory in Am*terdam. 
in barges specially constructed : ss 


The liquor is distilled in iron stills, holding from 
35 to 50 hecto-litres each, and heated by steam, which 


Applications of Ammonia.—As already mentioned, 
| the ecnsumption of sulphate of ammonia in agricul- 
: . . | C § i 
is furnished hy five steam boilers of thirty horse- | ture has become more and more established. In 


1, : ie is 7} uano, ri se - 
power each, The stills are fixed at the same level, | O™P8™ "on pps “ orien all putrescent man 
. : , ia srs, this salt has t rea 
and are grouped in pairs, which can be worked alter- | urial matters, salt has the great advantage that 


. . : its ammonia is combined, zh in conse- 
nately, being connected by reciprocating cocks. j all its amm i mbined, and, although in con 


The volatile constituents are first distilled off with- | @%¢"°° of this fact the effect is less rapid than that 
We . . fF ong it is decide ore * 

out the addition of lime, and then the quantity of ” pai sakes decide diy mc - preesnne , 
milk of lime required for the decomposition of the The pramantion i. ee ee peubinin me 
fixed ammoniacal salts is driven in by steam pres- nerd agoneees mange en nee 
sure. The products of distillation pass first intoa by Carre’s ice-machine, which, althongh still encum- 
collecting vessel, and from here through 5-inch (13- bered with a variety of defects, is daily finding a 
: : . more extended application.+ 
centimeter) valve-cocks into large receivers filled : *PE S es ; 
with sulphuric acid, in which the ammonia is ab Coustic ensmonta te.aieo msoreend more required 


sorbed without the slightest loss, since the cocks are 
so arranged that the preducts may be conducted at 
will into one or the other receiver. 


in the tinctorial arts, and very recently it has unex- 
pectedly come into nse in the preparing of indigo in 
Java. 


: : According to the old procass for the preparation of 
The residual watery vapor, plentifully contamina- 


ted with sulphureted hydrogen and carbonic acid, is 
removed from the receivers by a special chimney fit- 


the color from various species of /ndigofera, lime was 
added to the fermenting mass. A Belgian chemist, 
J. Savers, of Djocjocarta, in Java, has introduced 


ted with an arrangement for burning the sulphureted 


there a new process, Instead of lime he adds ammo- 


tydiogen. nia during the fermentation, and is said in this man- 
ner to obtain a purer color. 

The successful resumption of the method tried 
more than thirty years ago to produce soda by treat- 
ing chloride of sodium with carbonate of ammonia, has 
also lately given a considerable impulse to the manu- 
Should, as it almost appears, 
the ammonia-soda process come into use on a larger 


The escaping vapor, on its way to the chimney, 
traverses prolonged series of pipes, which raise the 


temperature of the gas liquor about to be distilled to 
50° or GO". Besides an important economy in fuel, 
this arrangement produces the further advantage, 
that the gaseous mixture deposits a great part of its eels dal alae 
watery vapor, which greatly facilitates the combastion 
of the sulphuretted hydrogen. 

The annual production at the works of Van der 
Elst & Matthes amounts to about 1200 tons sulphate 
of ammonia. 


All establishments where gas liquor is treated in 


scale this circumstance would very essentially con- 
tribute to a further development of ammonia manu- 
facture. 

The condensibility of ammonia and its grest solu- 


t ; bility in water, have inspired the idea of using it asa 
quantity, are compelled to pay great attention to the 


pernicious emanations which are inseparably connec: 
ted with this manufacture. 

Unless proper precautions are taken, not alone the 
residents in the neighborhood suffer from the copi- 
ous development of snlphuretted hydrogen, but the 
men employed in the works are attacked with violent 
inflammation of the eyes. 

The progress made in this direction consists, prin- 

|cipally, in the improvement of the burners for tbe 
combustion of the noxious gas, and the construction 
| of chimneys with incrsased draft. 


| The Compagnie Parisienne d’eclairage et de chauf- 
|fage par le gaz, which, in its three large establish- 
| ments, preduces yearly about 3000 tons sulphate of 
| ammonia, and, in addition, large quantities of caustic 
}ammonia, has described, in a special treatise,* tne | 
arrangements adopted for the sanitary improvement 
| of its werks. 
As anotier improvement, must be mentioned the 
| safety-valves which are now attached to every still. 
| Although, under ordinary circumstances, these appa- 


motive power for machinery. 

The earliest experiments in this direction are due 
to Tellier and Flandrin.|| In connection with these 
attempts Tellier has subsequently sought to make 
ammonia useful in a variety of technological applica- 
tions, but without arriving at any decided success, 
which may be partially due to the circumstance that 
the commervial value of ammonia has so greatly in- 

| creased of late years. Tellier has collected his sug- 
gestions and published them in a separate work— 
‘*T/Ammoniqne dans I'Industrie.” Paris: J. Roths- 
child, 1867. Delaporte§ has also patented an ammo- 
nia machine in France.t 

We may, in conclusion, briefly mention a few pro- 
posals respecting the preparation of various ammoni- 
acal compounds. 

As is well known, ammonia is fixed not only by 
| many salts, which, in this case, play the part of an 
acid. These compounds, which have been experi- 
mentally examined by H. Rose, Persoz, and Ram- 
melsberg, give off the ammonia when heated, a prop- 


‘ erty which is often used in the laboratory for the 
ratuses work at a very low pressure, obstractions may preparation of liquefied ammonia, Latterly Knab* 
| mesnetaione Se 29preaine ee Oe Orreny ara has proposed to obtain such saline compounds of am- 
| under a variety of circumstances, and may easily oc- 
|casion explosions, such as took place in 1867, at the ep te 
establishments of Van der Elst & Matthes, of Amster- 


These 


* Recently repeated attempts have been made to extract 
by direct lixiviation, the ammonia which accumulates inthe 
composition employed in gas works tor purifying purposes 

) (bog-iron ore snd saw-dust) and to utilize itas manure. In 
consequence, however, of the abundant presence of sulpho- 

Se cyanide in the sulphate, and of its pernicious action upon 
vegetation, these experiments have led to no favorable re- 
sult.—Private communication of Dr. Darmstadter wo the 
editor. 

+ Compare the paper by Dr. Meidinger in an earlier portiou 
of this report. 

t According to private communications which the editor 
has received from German manufacturers, an iucrease of 
the demand for carbonate of ammonia, in consequence of its 
application to the ammonia-soda process, is as yet scarcely 
pecceptible.—(A. W. H.) 

t Tellier and Flindrin, Comptes Rendus, ix, 59; Monit. Sci- 
entifigue, 1865, 134; Ding. Pol. Jour., C1\XXvi. 163; Deutsch. 
Industrie Zeitung, 1565, 126; Wagner Jahresbes,, 1865, 279. 

§ Delaporte, Genie Indust., August, 1865, 63, 

+ Lamm, of New Orleans, is said (Kngineer, Jan., 1875) to 
have constructed an ammonia machiue, which has bern 
successfnliy tried for, street tramways; the chief difficulty, 
the loss of »«mmonia, is almost overcome by the use of an ol: 

| joint in the stuffing boxes. 


* Knab. Chem. News, 1866, xiii, 192; Deutsche Industrie Zei- 
tung, 1866, 178; Wagner Jahresber., 1866, 205, 


| dam, and of Kunheim & Co., of Berlin. dan - 


| being heated by direct fire, and provided wiih agitators, to 


| and to prevint the lime from burning to the botiom of the 
| poiler. The upper boiler serves as a preparatory heater, and 
to a certain extent, as a dephiegmator. The gas from the 
third boiler is passed, for the removal of watery vapor, 
through an arrangement of Liebig’s condensers as extended 
as possible, and, preferably, 20 to 25 meters in lengih. from 
which it finally escapes into the washing bottles and con- | 
densing apparatus, which are connected together by means , 
ofatube filled with wood charcoal, for the absorption of 
any residual empyreumati. matter. By a sufficient length of 
the pipes, and by the inte~position of more washing bottles, 
it js possible to obtain chemically-pure ammonia. Inthe 
manufacture of caustic ammonia, it is of course essential to 
intr duce into the still, before the commencement of the op- 
eration, the whole of the lime needful for decomposition, as 
ouherwise the resulting product may be easily contaminated 
by volatile ammoniacal compounds, such as ammonium sul- 


-| * Note relative aux divers produits et aux onvrages ex- | 
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monia industrially, and to store up the gas in this| took place.” After this it was concluded there could 


} 


plosions of recent date, that the workings bad been 


form. Such compounds would then only requirs a|not ba any one still alive in the mine; and an air- | examined shortly before and were considered to be 


gentle heat in order to evolve a current of dry am-|tight stopping of clay and straw was put in at the | 
moniacal gas. Chloride of calcium can in this man- | bottom of the William pit for the purpose of exclud- | 
ner take up 50 per cent. of its weight cf ammonia, | ing the air and extinguishing the fire. On the 8th of | 
whilst strong liquid ammonia contains only 20 pet July the workings were again entered, and the work | 
cent. of dry ammonia. This latter assertion is an | of recovering the bodies commenced. Altogether, | 


error, since water, even at 15°, is capable of taking | ninety-two men and boys perished by this catastro- | 


up more than 30 per cent. of ils weight of ammonia- | phe ; in one place twenty-one were found thrown 
cal gas. | together, ‘*some like mummies, scorched as if they 

Ammonium sulphide, so frequently employed for | had been baked.” ‘‘ The power of fire was visible 
analytical purposes, has been hitherto almost exclu- | upon all.” 


Again, on the 24th of December, 1813, another ex- | 





sively prepared by passing sulphuretted hydrogen | 
into caustic ammonia. It is now obtained by Spence* | plosion, by which twenty-three persons were killed, | 
industrially by mixing ammoninm sulphate or chlor- | occurred in the same mine. It could not be satisfac- | 
ide with twice its weight of alkali-waste or gas-lime, | torily establiahed, however, whether this accident | 
was attributable to falls in the air-way having dis | 





exposing the mixture to the action of steam, and con 
densing the products of distillation in suitable appa- | turbed the ventilating furnace; but the ventilation } 
ratus. of the mine was considered so good that ‘‘ the per- | 
Kunheim? has introduced a simple, but under cer- | sons employed were unanimous in declaring that | 
tain circnmstances very advantageous, improvement they never wrought ina pit so pleasant and whole- 
in the manufacture of ammonium carbonate- Previ- | 
ously this salt had been almost exclusively prepared | 


some,” | 


The first of these events gave rise to the formation | 


free from the presence of firedamp; and then two 
more or less perplexing questions present themselves 
for solution, namely: 1. How did the explosion or- 
iginate? 2. How can its magnitude be explained ? 
but, as there are generally no survivors who can throw 
any light on the subject, it devolves upon those who 
investigate the matter to reply as best they can. 

The first question can be answered in most cases, 
either directly or by induction. For instance, small, 
local explosive accumulations are constantly being 
formed in cavities in the roof, or in badly ventilated 
places in fiery mines, damp from a more or less open 
crevice or blower; or owing to the partial stoppagé 
of the ventilating current, caused by ne glect of ven 
tilating power or a fall of the root in one of the air 
ways; or, lastly, when the meens employed for dis 
tributing the air current is deranged accidentally. It 
is thus easy to account for the presence of a little 
fire-damp at any time, even immediately after an ex 
amination has been made, if it can be assumed, or 


establishe:i that one or more of these causes began to 
> 


by the double decomposition of sal-ammoniac and | of an association of gentlemtn whose object was to | act in the meantime. 


carbonate of lime, the chloride of calcium, relatively | call the attention of scientific men to the subject, and | 


worthless, being obtained as by-product. 
employs, instead of carbonate of lime, the carbonate | more secure method of lighting the mines. 


Kunheim | obtain suygestions from them which might lead toa 


With regard to its ignition, we know that a naked 
light must be applied either in the form of a lamp flame 


The so- | or blasting shot; but we need not stop in this place 


of baryta, and obtains a solution of baric chloride, pouty was established at Bishop-Wearmouth on the | to inquire how this is generally done. Slight non 


| Ist of October, 1813; but the prevailing opinion of 
| most of those who attended the first meeting was that 
\the object they had in view was both ‘‘ chimerical 
| and visionary.” 

| However, Sir Humphrey Davy was induced to in- 


which may be advantage ously used in the preparation | 
of permanent white. 





[From ‘‘ Saward’s Coal Trade Journal ” 


| vestigate the matter by a private letter from Dr. Gray, 
jrector of Bishop-Wearmoutb. In August, 1815, he 

Even as long ago as the year 1812, we find coal- | visited Newcastle-on-Tyne, and hed an interview with 
dust {mentioned in connection with colliery explo-| My, Buddle, and before the end of the same year he 
sions. In describing the disasier that occurred at | had discovered the princ‘pal of the safety-lamp, and 
that time ir Feiling Colliery, the Rev. J. Hodgson | made several lanterns or candle-guards, which were 
Says: | safe in an explosive mixture. 

‘In the forenoon of the 25th of May, 1812, the| From the preceding accounts it will seem that. 
villages in the neighborhood of this colliery were 1 
slesmed hy « tremendous explosion. The arenabend |ment to the; proceedings which led to the invention 
neous fire broke forth with two heavy discharges | of the safety-lamp. 
from the John pit, followed by one from the William | ee pie ; : ; ; 
pit. Aslight trembling, as from an earthquake, was| ~ The description of this explosion might, without 
felt for about half mile round the workings; and | much alteration be substituted for the published ac- 
the noise of the explosion, though dull, was heard to 
three or four miles distance, and much resembled an 
unsteady fire of infantry. Immense quantities of 
dust and small coal accompanied these blasts, and 
rose high into the air in the form of an inverted cone. 
The heaviest part of the ejected matter, such as 
curves, pieces of wood, and small coal, fell near the 
pit, but the dust, borne away by a strong west wind 
fell in a continued shower from the pit to a distance 
of a mile-and-a-half. In the village of Heworth it 
caused a darkness like that of early twilight, and cov- 
ered the roads so thickly that the footsteps of the 
passengers, were strongly imprintedin it. The heads 
of both the shaft frames were blown off, their sides 
set on fire, and their pulleys shattered to pieces— 
those of the Johu pit gin being on a crane, not within 


On Coal Dust Explosions. 
—$ ——= > — 


count of almost any other explosion of magnitude 
that has taken place within the last sixty years—not 
excluding those of Pemberton and Blantyre (Octo- 
ber, 1877). 

Thus we have :—The explosion, the fame burst- 
| ing from the shaft at the surface, the cloud of coal- 
dust raised in the air above the mouth of the shaft, 
the smoke below ground, the fire in the workings, 
the second explosion, the closing up of the workings 
to extinguish the fire, the re-opening of the workings 
tw recover the bodies, the difficulty of accounting for 
the disaster, and lastly, in the case uf the second, at 
any rate, the unanimous declaration of the miners, 
**that they had never wrought in a pit so wholesome 
or pleasant.” 

In addition to most of these purticulars, we are 


the influence of the blast, were preserved. The coal qonceally told, regpeding s modern explesion, thet 
charred or burnt timber or coal, or traces of fire 


dust ejected from the William pit into the drift or 
| were observed here and there, on the sides or root of 


horizontal parts of the tube was abont three inchos : 
Sheens af | the galleries; that an outburst of gas had probably 


thick, and soon burnt to a light cinder. | tak , t the ti h : 
burning coal, driven off the solid stratum of the | fi ve se vansgele _—* ane ee pling 
mine, were also blown up this shaft.” In speaking jrevrbeenduadven S Somme commection with the event; 


of the explorers, he says, amongst other things: lene = . 1 rs last posto had, in all 
‘* Being, therefore, deprived of light, and nearly | ikelihood, acted simultaneously ; so nearly so in pro- 


poisoned for want of atmospheric air, they retraced | ducing results that could not be accounted for in any 
their steps to the shaft, and then attempted to pass | oes ameadaunes — 

up the narrow boards; in these they were stopped | 3. It is a perfectly legitimate conclusion, deducible 
at the sixth pillar by a thick smoke which stood like | from the unconstrained and unsophisticated narra- 
a wall the whole height of the board. With difficulty | tive from which we have quoted, that some, if not 
they found their way to the pit bottom, persuaded | most of the roadways in Felling Colliery were cov- 
the mine was on fire, and before they had all ascended ered with dry coa)-dust immediately Lefore the explo- 


another explosion, though less severe than the first, 





sion; and that, during the continuance of the blast, 
| the air contained_in these suspended in it, in conxe- 

* Spence, Mech. Mag., Nov., 1866, 307; Dingl. Pol. Jourh., | quence of the sudden disturbance to which it was 
clxxXili, 397; Polyt. Centralb., 1867, 461. | subjected. 


+ Kunheim, Deutsche Indust. Zeit., 1866, 178; Chem, News, ‘ - 
1966, Xili, 192; Wagner Jahresber., 1306, 208... We find it very often stated, in regard to great _ex- 


Feliing Colliery explosion was the direct incite- | 


fatal explosions are continually occurring in shallow 
damp mines where naked lights are employed, or 
where the regulations regarding the use of the safety 
lamps are not stringently enforced, and we have only 


| 
| 


to turn to a consideration of the circumstances by 
which they are always preceded and accompanied in 





order to form a very fair idea of how the same kind 
lof events can be accounted for in other cases. It 
| must be mentioned, also, that ignition can be trans- 
witted through the wire gauze ot some kinds of safety 
lamps when they are exposed to a sudden vibration of 
the atmosphere, or to the action of a rapid current 
| while burning in an explosive mixture of fire-damp 


onal air.—W. Gaxioway, in /ron. 
| 





Early History of the Steam Engine. 
—_— 

Miss Anna Gurney writes to 7he Times from the 
Reeds, near Bude, Cornwall: ‘‘ Trevithick, in 1804, 
was the first person who made a steam-engine move 
itself from one place to another: the term ‘ locomo- 
tive’ was probably given to it by Mr. Davis Gilbert, 
president of the Royal Society, who was aware of all 
Richard Trevithick’s experiments, and at whose honse, 
in Cornwall, my father, the late Sir Goldsworthy Gur- 
Trevithick 
placed his engine on a railway, temporarily made for 


ney, when. youth, frequently met him. 


the purpose, at Euston Square, London, in 1813. My 
father saw it there, and afterwards, when R. ‘Trevit- 
hick went to the mines of Peru, my father took up 
the subject, and ina few years gave up bis practice 
as a medical man, ard perfected the locomotive en- 
gine, with which he made a journey from London to 
Bath on July 28th, 1829, performing the return jour: 
ney at fourteen miles an hour, or the eighty-four 
| miles in nine hours and twenty minutes, stoppages 
for fuel and water included. His steam carriages ran 
four times a day for four months between Gloucester 
and Cheltenham, in 1831, going 4000 miles, and car- 
rying three thousand passengers without accident or 
injury tu any one. The laying on of turnpike tolls 
by Act of Parliament (amounting, in one case for in- 
stance, to eight guineas at a gate) was fatal to loco- 
motives on common roads. But the means of ob- 
| Sonny the sustained rapid speed which my father’s 
inventions bad produced gave sudden success to the 
railway locomotive, when first applied to it three 
| months after the famed London to Bath journey in 
1829; and the railway system, as we now have it, 
then commenced.” 
A massive granite cover stone, on which the cross 
is sculptured, has lately been placed in the church- 
| yard at Launcells, near Bude, bearing the following 
|simple inscription: ** SirGoldsworthy Gurney. Died 
February 28, 1875: aged 82 years,” ‘Io his inventive 
| genius the world is indebted for the high speed of the 
locomotive, without which railways could not have 
j Succeeded, and would never Lave been made. —Z/roa, 
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* Gas-Light Intelligence. 
United States. 


Company of this city hus declared its usual semi-an- 


mand. 


Osrtvuary.—Mr. A. Hamilton Dodge, President of 
the Georgetown (D. C.) Gas Company, & well known 
citizen and brother of Treasurer Dodge of the dis 
trict government, died suddenly at Lis residence in 
that city, on Sunday night, 3rd inst.—N. Y. World. 


Poputar Lecture on Gas.—Mr. Charles H. Net- 
tleton gave an interesting lecture Monday night on 


illustrating its manufacture, the manner of purifying 
gas explained, and a glass meter was shown in opera- 
tion. The audiance was the largest that has ever at- 
teuded, and was well repaid.—Derby Transcript, 
Jan, 17, 1878. 


[An intelligent explanation of the subject of gas 
manufacture and use in the manner above mentioned, 
must result in increased consumption and decreased 
grumbling. Tbe consumer is much better satisfied if 
he thinks he knows ‘‘all about it,” and as a general 
rule, the consumer is fully competent to understand 
all the practical points which most need to be illus- 
trated. This isa good example, which must result 
in good, not only to the customer but the gas com- 
pany. | 


Great Britain. 
Conviction or STtokers ror NEGLECTING WorK.— 
At the Greenwich Police Court, on Tuesday the 8th 
of January, before Mr. Balguy, John Thompson, sto- 
ker, George Steele, scoop driver, and John Butler, 
stoker, appeared to summonses under the Employers 
and Workmen Act, charging them with fabsenting 
themselves from work without leave or notice, and 
for which a claim was made upon each for £1 com- 
pensation. The defendants had been in-the employ 
of the Phoenix Gas Co. at the works at Greenwich, 





Date.| Timeof| 2) 3 =| 82! 3! & 
Dayut |e) S% Se) ee) oS 
Jan. | which om! £4! UA! BH! oa! 85 
Test were 2 Sx, S$4' 92) St| S & 
1878.} made. | FEO!) &85|/ £5) 35] S| Eo 
2s |S ing |e ie ie 
28 17.04/17. 84/19. 94/17.17/16.33 
Between | 
929 17.13'17.52:19.98'17.23)14.88 
10 a. M. 
30 16.20 16.98)18.78,16.7915.02 
and 
31 |17.68 16.08,19.38 16.93)16.18 | 
Feb. | 3P.m. | 
l 117.57/16.18 18.09 16.49)16.28 
2 115.28 16.41,18.96)15.59/15. 46 


Average/16.81/16.83/19.19/16.70)15.69 


4 116.36 16.34/18.48,17.88 15.05 
5 16.38 17.38118.72/17.81115.35 
6 117.65,17.48 20.98 16.67/16.11 
7 |16.60'16.87/19.32116.80115.46 
8 16.65 17.51/18.37 16.52 15.13 
4 '16.44/16.39|17.91)/16.84,15.46 


Average/16.68 16.99 18.96/17.08 15.42 


Sugg-Letheby burner. 
E. G. LOVE, Gas Examiner. 





Extract from Report of Gas Trustees, 
Philadelphia. 

‘“‘ During the past two years we have thorvugh- 
ly tested two new processes for the manufac ture 
of gas, viz.; The Spencer process and the Lowe 
process, both of which have proved unsatisfac- 
tory to both consumers and to the Trust, and 
have been dispensed with.” 


| 
' 
} 


work during the night of Sunday, the 23rd ult. The 


{three defendants, who lived in one house at Dept. 


ford, failed to attend at six o'clock in the evening, 


| and other men had to be sought for to take their 
| places. This cansed « delay of an hour, the retorts 
| being left empty, more fuel being burnt, and the 
neighboring consumers being liable to have been put 


to inconvenience. Mr. Rolton, foreman cf works, 
proved that printed notices were posted at all parts 
of the works that a week’s notice was required on 


both sides as tc discharging or leaving, and Mr, 


Wates, the engineer at the works, said he had moder- 
? 


| ately estimated that the loss sustained by defendants’ | 


absence was £3. The defendants, he said, were good 
workmen, earning 38s. per week, but since Novem- 
ber last had twice similarly misconducted themselves, 
of which no notice had been taken. The Company 


| regretted having to take the present proceedings, and 
|althongh the summonses mrst be pressed, he would 


promise, if they made amends, to take them back 
again. That morning there were seventeen men ab- 
sent, a state of things which frequently happened 
after receizing pay, or at holiday time. Thompson 
and Steele pleaded guilty, complaining that there was 
no holiday allowed, and they had to take one; and 
Butler excused himself by saying he was unwell, suf- 
fering from pain in the back, but he offered no such 
excuse some days afterwards, when he went to the 
works and was discharged. Mr. Balguy said there 
were hundreds and thousands of men in the mining 
districts who would be glad to have employment and 


wages the de‘endants had deprived themselves of In 


Divipenp Deciarep.-—The Metropolitan Gas-Light | 


nual dividend, viz., five per cent. on stock, and three | 
and a half per cent. on certificates, payable on de- 


the subject of ‘‘Gas.”” A small retoct was exhibited, | 


and they formed three of a gang whose duty was to | 


' : 
Company and 2s cost of each summons, he advised 


| them tosee the engineer, aud again go to work.—Gas 


Trade Circular and Review. 





[From the London Journal of Gas-Lighting 
The Revivification of Foul Lime. 
8 

Sir: The information contained in your issue of the 
6th instant, concerning the attempt being made at 
Paisley io revivify foul lime, renders it possible to 
discuss the applicability of this metnod of revivifying 
| by reburning, at least as far as London is concerned. 
| his method of burning fouled lime in the flare of a 
| furnace is by no means new; but until last week no 
| figures, I believe, had been published that would en- 
|able one to form an idea as to cost. Now, 8s. 6d. 
per ton would not be cheap for a lime containing per- 
| haps 20 per cent. of sulphate, when we take into con- 
sideration that the purifiers would have to be emptied 
and recharged more frequeutly, and that labor would 
be a larger item. 

In your article dated October 23, 5 


) 


rou anticipate the 
production of sulphate when lime is reburned in the 


ordinary method. This would infallibly occur if 


there were sufficient oxygen present to convert the 
| sulphide into sulphate ; besides, experience points to 
this conclusion. However, I think I can indicate 
| how this difficulty could be met without the use of a 
|current of hot steam. It would be easy to burn the 
| lime in such a manner as to leave the sulphur com- 
| bined as snlphide, and not as sulphate, which, once 


| ° ° . . 

| formed, is not to be easily got rid of, and is of no use 
|for purifying purposes. By treating the calcined 
| material immediately after being raked out of the 


calcinining chamber, whilst still hot, with hot wate 


| thrown on with a pail, or by any other simple means, 


|one-half the sulphide is converted into hydrate of 
| lime, and one-half into sulphydrate, according to the 


reaction shown in my last letter. In works where 


oxide is used, this small proportion of sulphydrate is 


of no moment; for carbonic acid will combine just 


as readily with the lime of the suiphydrate as with 
| the lime of the hydrate. The only objection to the 
| presence of the sulpbydrate is the diminished effi- 
hoon with regard to the sulphuretted hydrogen, 
| which deficiency would not be felt where oxide is 
| used for removing the greater proportion of the sul- 
| phuretted hydrogen. 
| Ofcourse, by far the larger part of the lime used 
in the most modern processes of purification is neu- 
| tralized by carbonic acid, as a consideration of the 
| following formule and figures will show : 
CaO, H.O + CO, = CaOCO, + H.O. 
CaS, H.S + 2H.S = CaS, H.S + 2H.0. 
The lime combines with carbonic acid in the pro- 

portion of 56 to 44; with sulphuretted hydrogen in 
| the proportion of 56 to 66, These two impurities ex- 
list in gas, as ordinarily presented to the purifiers 
(after efficient scrubbing), in about the followiag 
| quantities, calenlated to purified gas: Carbonic acid, 


1°57 per cent. of volume, 12°7 grains per cubic foot 


by weight ; sulphuretted hydrogen, 1°37 per cent, of 
volume, 8°7 grains per cubic foot by wuight. As- 
suming these quantities to be true fur the majority 
|of cases, there will, in theory, be required of lime 
(CaO) 1°08 Ib. for the sulphuretted hydrogen, and 
2°31 lbs. for the carbonic acid. 

In cases where no oxide is used, these figures will 
| well represent the respective proportions cf lime 
used for the extraction of those two impurities, viz.¢ 
32 per cent. of the lime for sulphuretted hydrogen, 
and 68 per cent. for the carbonic acid. 

In certain processes where the sulplydrate and the 
carbonate are to some extent distinct, doubtless two 
| different processes of revivification would be required. 
The process described in iny previous letter would 
meet the former case, with the production of bisul- 
phide of carbon; and the process now described 
would be useful for the latter case, if the production 
of sulphate be apprehended and its avoidance de- 
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Before closing this letter, permit me to point out The ratio of the aqueous vapor formed as the car- | been used for supports, etc., was found for the most 


a material nearly analogous to gas lime—the waste 
from the alkali works. This, according to the text- 
books, is sulphide of calcium (CaS); but after being 
exposed to the action of water and air, it bas, with 
some minor exceptions, such as sulphocyanides, etc., 
an almost identical composition to the gas works ref- 
When in the north of 
England lately, amongst the chemical works, I was 
informed that there was then no practical process for 
the revivification of this waste, and that it was re- 
moved at great expense, in most cases being shot into 
the sea. The history of this material and that from 
the gas works tells us that the question is one most 
difficult of solution, but whether a more profound 
knowledge of the chemistry of these materials will 
lead to complete success is a tale to be told in the fu- 


use that has been exposed. 


ture~the age of (to quote your own words) * the 
most perfect utilization of residuals.” Whether the 
time will come when gas companies will have the 
same interest in the removal of bisulphide of carbon 
from the gas, as they now have from ammonia, I 
know not; but that is an idea neither Utopian nor 
chimerical [ think I have shown. In the meanwhile 
we must await events. 
Lewis T. Wriaurt. 

23, Sutherland Gardens, W., Nov. 8, 1877. 





On ihe Relative Attraction of Oxygen for 
Hydrogen and Carbonous Oxide. 
-_ 

Bunsen, in his ‘‘ Gasometric Methods,” has given 
the results of an examination of the products formed 
when hydrogen and carbonous oxide are mixed with 
oxygen in quantity insufficient to burn them both 
completely, and exploded; from which he draws the 
conclusion that the atomic ratio of the combustion 
produces (H.O : CO,) is always represented by sim- 
ple numbers, changing from one to the other per sal- 
Horst- 
mann has experimented anew in this direction and 
has obtained quite different results. He finds: 

Ist. That when electrolytic gas and carbonous ox- 
ide are mixed and exploded, following the method 
used by,Bunsen, the proportion of the former gas 


tum asthe proportion of hydrogen varies. 


being continaally increased, vapor of water and car- 
bon dioxide are formed in a constantly increasing 
Thus while the hydrogen, relatively to the 
1 to 2°33 : 1, from 
20 to 70 per cent. of the mixture being burned, the 
ratio of the combustion-products (H.0 : CO.) varied 
from 0°8: 1 to4°5: 1. Nothing like a sadden change 
of 1atio was anywhere observed. 

2nd. ‘that when toa mixture of carbonous oxide 
and hydrogen, increasing quantities of oxygen are 
added and the whole exploded, as in E. v, Meyer's 
method, aqueous vapor ard carbon dioxide are formed 
in a constantly increasing ratio, no ‘* preference for 
rational values” being detected. Hence the author 
maintains that the division of the oxygen between 
these two combustible gases does not take place ac- 
cording to the law laid down by Bnnsen. As to the 
cause of the discrepancy, he says, that while his ex- 
periments were made with dry gases in dry tubes, he 
has observed that when aqueous vapor is present in 
the tube, less hydrogen and more carbonous oxide is 
burned. The ratio of H, O : CO, isalways lessened, 
and the more, the greater the amount of moisture 
present. On the other hand, in presence of carbon 
dioxide, more bydrogen and less carbonous oxide is 


ratio. 
carbonous oxide, varied from 0°25 : 


burned. 

Now v. Meyer’s experiments were mace with moist 
gases, and Bunsen’s partly with dry and partly with 
moist gases. Moreover, the variation in the ratio of 
the combustion-products is peculiar. 
increases, this ratio at first increases, reaches a maxi- 


mum, when the amount of combustible gases burned 
is about 30 to 35 per cent., and then falls uniformly 
again to the limiting value reached when the com- 
The law according to which 
the oxygen divides itself between the combustible 
gases, is thus expressed ; 


bustion is complete. 





| 


| 





out the slightest curve, and a'ong 


bon dioxide is equal to the ratio of the unburned hy- 
drogen to the unburned carbonous oxide, multiplied | 
by an affinity-coefficient, which is independent of the 
proportion in which the combustible gases are pres 
ent, but which varies with the relative quantity of | 
oxygen added. The relation between this coefficient 
and the necessary quantity of oxygen being fixed em- | 
pirically in the case of one proportion of such a mix- | 
ture, it may be readily calculated for allothers. This 
coefficient, in Horstmann’s experiments varied from | 


4°0 to 64, when between 20 and 70 per cent. of the 
combustille gases was burned, the maximum being 
80 to 40 
ratio of the aqueous vapor to the carbon dioxide was 
the 


unburned residue. 


reached at per cent. In other words, the 
4 to 6°4 times as great as the ratio of 
to the the 


Since therefore relatively more hydrogen is always 


hydrogen | 
carbonous oxide in 
burned than carbonous oxide, the attraction of oxy- 


gen is greater for the former than for the latter gas, 
The variability of the affinity-coefficient itself is due 
to the fact that with the relative quantities of oxy- | 
gen, the physical conditions change under which the 
reaction takes place. With a fixed quantity of oxy- 
gen it remains constant, not only when the propor- 
tion of hydrogen to carbonous oxide varies, but even 
when the unburned portions of the combustible gases 
are wholly or partially replaced by an indifferent gas | 
with similar properties ; as, for example, nitrogen.— 
Ber- Berl. Chem. Ges., x, 1626, Oct., 1877. 





The Rothschonberger Water-Adit. 
etl 
After thirty-three years of uninterrupted labor the | 
great undertaking of the Rothschonberger water-adit 
is so far completed as to admit of its use. The method 


of draining the Freiberg mines by means of a deep 
tunnel had already been discussed in the beginning 
of the prasent century, as a question of necessity for 
the future mining prosperity of the vicinity; and, | 
undoubtedly, the Rothscbonberger 
greatest work of the kind that has ever been under- 
taken to aid the exploration of a mining district. 
Other great adits, such as those of the Hartz Moun- 


tunnel is the 


tains, and the famons Sutro tunnel, fade when com- 
pared with a tunnel which has already attained a 
length of more than 26 English miles, and will be 
with its branches, when completed, more then 31}} 
The plan was to conduct the water from the 
Freiberg mines to the nearest practicable point on the 
river Elbe. 
Meissen, was chosen as the most advantageous place 
for the mouth, on account of its Saving the lowest 
The 
preliminary surveys were made in 1843, but the work 
was hot thoroughly taken in hand until the third 
quarter of 1844. Since that time the driving of the 
tunnel has been unceasingly carried forward, but has | 
met with many hindrances and difficulties, such as | 
quicksands, immense quantities of water, etc., which 
have trebled the cost and retarded its completion. | 
The tunnel is ventilated by eight air-shafts, and lies | 
some 400 feet below the deepest Freiberg water-adit. 
It has a uniform height of 9°84 feet, with a somewhat | 
smaller breadth. The present length of the adit, with | 
its ramifications, is avout 25 (all of which | 
length is now in use), and will be when completed | 


miles. 


Rothschonberg, about 74 miles above 


level at the shortest distance from Freiberg, 





miles 


over 5 miles more, 

The cost of the tunnel is estimated at £600,000, 
and will be paid for by a tax on all the mines which it 
direct'y benefits. 


The gradient of the floor is only 1 in 33. This 
small gradient may make it necessary to clear the 
tnnnel occasionally, but this can be accomplished 


As the oxygen | without difficulty with suitable boats and dredges. 


For five miles this tunnel is perfectly straight, with- 
the whole length 
the curves are light. 

One rather interesting occurrence during the past 


year was the striking of an old mine, of which no 


maps are in existence. ‘The mine is probably more | 


| lifted one foot. 


] 


Two were also 


only one of them will be explored. It is 


part sound. new veins struck, but 
rather re 
markable that nearly the whole driving of the tunnel 
has been done by hand, Burleigh drills, driven by 
compressed air, having been introduced only within 
the past year. The rock throughout nearly the entire 
Lime 


length is solid gneiss, which accounts for the 


that has been taken to the work, it being necessary, 
with hand boring, to put as many as from 40 to 50 


holes to the face. 


The necessity for the continued prosperity of the 
Freiberg mines, which have now been w wrked for 


about seven centuries, may be gathered from the fact 


that there are more than 6,000 laborers, with their 
families, amounting to some 20,000 persons altogeth- 
| er, who derive sustenance from the mines nd metal 
| lurgical works connected with them. It may reason- 


ably be expected that the Rothschonberger tunnel will 
give fresh impetus to the Freiberg mining, and con- 
siderably augment the output of ore, which has of late 


] 


years considerably fallen off, owing to the imme 


fi vod the 


nse 


quantities of water which continued to 


wines, and preveyted the veins of ore being followed 


and werked below a certain depth. Saxony may well 


{and justly be proud of a tunnel which is withont 


doubt the longest in the world, and which has re 


quired so much time, perseverance, skill and labor as 


the Rothschonberger water-adit.— /7 





Relative Cost of Water and Steam Power. 
BY HENRY P. M. BIRKINBINE 
-_ 
When erroneous statements are put into print, it 


An 


of this is presented in an assertion contained in the 


is almost impossible to correct them. evidence 


article under the above head, in the Journat for De- 


cember, page 388: ‘‘ The cost of raising water by 
water-power at the Fairmount Works in Philadelphia 
is but tino cents per Olle million gallons, raised one 


foot high.”’ 

In an article published in the Journat for May, 
1876, page 323, the commercial value of Fairmount 
water-power is presented, and figures given, taken 
from the reports of the Water Department, which 
show that, as compared with steam, the water pnmped 
by the water-power works was, at a cost of from 
$13,000 to $19,500 per annum, above what it would 
have cost to have done the work by stvam, with pump- 
ing engines of the same average efficiency as those in 
the works. 

The two cents referred to, as the cost of raising 
one niillion gallons, one foot, by wate r-power, were 
expended for simply running the works, that is, at- 
tendants, oil, tallow, aud ordinary repairs; it does 
not represent the entire cost of operating the works ; 
it leaves out of cousideration the extraordinary re- 
pairs, incident to water-powers, those of maintaining 
the dam, head-race, gates, etc 

The water-power at Fairmount has cost the city of 
Philadelphia between one, and one and a quarter 
millions of dollars for water-rights, damages, dam, 
The 
precise cost is difficult to ascertain, as many of the 


head-race, mill-houses, wheels, and pumps. 
expenditures were made in connection with other 
work, Taking the interest of one million dollars 
($60,500), as the annual cost of the power, and divid- 


ing it by the water pumped in 1876, 8,314,657,743 ga 


lans lifted into the reservoirs, it will show that the 
power alone cost over eight cents per million gallons, 
To this must be added the running 
expense, two cents, and also the cost of extraordinary 
repairs, incident upon maintaining the dam, head- 
It is therefore evident that the cost of 1ais- 


ing water at Fairmount by water-power, is between 


race, etc. 


ten and twelve cents per million gallons, one foot. 
The water-power on the Schuylkill, next above 
the Schnylkill 

eighteen differ- 


Fairmount, at Manayunk, owned by 
Navigation Company, and leased to 
ent manufacturing establishments, has a power equal 


to one thousand horses ; and for this power the com- 


| than four centuries old, and the timber which had | pany receives a yearly rental of $43,100, or 34 3.50 
| 
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per horse power, per annum. ‘ven at this low fig- 
ure, it is a qnestion which is the cheapest, water or 
steam, when the annoyance of low water floods, and 
interferences of the navigatian are taken into account. 
Were this power now unoccupied, the yearly rental 
would not warrant its utilization, simply for a water- 
power. 

Since the steam engine has been brought to the 
degree of perfection, in simplicity, efficiency, econo- 
my, and reliability, that we now have it, there are 
few locations in the thickly settled portions of our 
country, where fuel can be procured ata moderate 
price, that water-power will be found cheaper or more 
desirable than steam-power. This is pasticularly the 
case where the water-power is unfavorably located, 
and where the trouble, incident to dronght, floods, 
etc., is taken into account. There are unimproved 
water powers in this vicinity, and many which have 
been improved are now unemployed and allowed to 
go to decay.—Jour. Franklin Institute. 





Delicate Machinery. 





Tie mechanical machinery at the Bank of England, 
says the British Trade Journal, is marvelously per- 
fect. It may not be generally known that the Lon- 
don bankers, when the standard weight of the work- 
ing sovereigns is suspected, send these into the Bank 
of England, the suspected coins being kept separate 
and weighed one by one, and the light sovereigns 
charged to the debit of the banking house that deliv- 
ed them. To large concerns like Glyn’s, the London 
and Westminster, Barclay’s, and the National Provy- 
incicl, the debit account for light gold foots up at the 
end of the year to a large amount. The deficiency in 
the weight is caused by abrasion in the constant wear 
and fingering of the gold currency. 

The machines which weigh the sovereigns are nu- 
merous, about twelve or fourteen. They are driven 
by an air engine, and are fed through long tubes 
placed in an inclined position over the machines, and 
one by one these clever machines weigh them, and, 
like stern sentivels pass the honest sovereigns to the 
right hand, but without ceremony, kick the light one, 
which is found wanting, into another basket. These 
machines are beautiful. Their perfect automatic ac- 
tion excites admiration, 

The sovereigns which pass this infallible and eqaally 
inflexibie judge are put into bags and have the honor 
of again asserting their honest value in the busy 
world. With regard to those which have been placed 
in this beautiful balance and found wanting, they are 
cut to pieces and afterwards cast into a burning fiery 
furnace at the Mint, and there regenerated in full 
weight and measure, made bright and beautiful, and 
im pressed with the image of Queen Victoria.—Scien- 
tific Press. 





Preservation of Wood. 
[Edward B. Andrews, before the Massachusetts Institute of 
Techaology.] 
secctnealllllials oii 
The timber supply in this country is very great, 
and the necessity for preserving it is not so impera’ 
tive as itis in Europe; yet, even if we need not for 
the present fear the exhaustion of our supply, the 
cost of working timber and of replacing it every few 
years is an enormous expense to this country. Facts, 
however, show that onr supply of timber is being 
rapidly exhausted, and its preservation must, ere 
long, engage the attention of practical men. 
According to Mr. C. D. Robinson, is an article in 
Scribner's Monthly for December, the United States 
are now producing timber products to the amount of 
ten thousand million of feet annually, enough to load 
50,000 vessels, each carrying 200,000 feet, or nearly 


awillion and a half railroad cars, making a train | 


7,500 miles long. As the home consumption and ex- 
port are equal to the product, it will be seen that our 
apparently inexhaustible supply cannot stand such a 
drain indefinitely. Probably half a century of jauch 


forest destruction would exhaust our timber supply. 
The consumption of timber in New England is far | 
greater than her production. | 

In Massachusetts alone, allowing the life of chest- 
nut railroad ties to be six years, the annual renewal 
of ties on her 2830 miles of single track: with an av- | 
erage of 2500 ties to a mile, requires about 38,550,- 
000 feet, or nine-tenths of the whole production from 
Maine in 1875, at an expense of nearly $1,200,000 to | 
the stockholders. The eight railroads terminating in | 
Boston replace about 800,000 ties every year, at an 
expense of as many dollars. This is the greatest ex- 
pense connected with the permanent way, and might 
be reduced seven eighths in six years if the same re- 
sults attend the use of creosoted ties here as are real- 
ized in England and on the continent. 

Taking the life of ties in the whole country as four 
years, our 80,000 miles of track, with their 200,000, - 
000 ties, of which 50,000,000 are replaced every yvar, 
the annual consumption of timber for this alone 
would require 1,000,000,000 feet, or nearly one-sixth 
of the production of the country. 

Creosoted ties will last in England twenty years ; 
if the same results follow here, the saving would am- 
ount to three per cent. per annum on the average 
cost, $30,000 per mile of the railroats—a handsome 
dividend. 

The annual consumption of wood for telegraph 
poles, which must be of the best kinds of wood, and 
which decay just at the surface of the ground, so that 
their life is not more than ten years, is 43,500,000 
feet, nearly equal to the whole product of Maine. 
Creosoted poles in England, in use for twenty-five 
years, show no signs of decay.—Polytechnic Review. 





Water Tanks. 
a 
Alfred Wright, Secretary of the Chicago Board of 
Underwriters, has issued the following circular, dated 
January 16: 

In view of the disasters which have resulted from 
the location of water tanks in the upper stories of 
buildings where fires have occurred, and with the 
conviction that similar or still more calamitous con- 
seqnences are likely to follow where such destructive 
agencies are permitted to exist, this board is forced 
to insist upon the observancs of the following stipu- 
lations in their construction and arrangement : 

All water tanks, if constructed of wood, must be 
open at the top; if of metal or other material than 
wood, they sha] rest upon a fonndation of brick, or 
some walls of solid masonry, or upon heavy iron 
girders, both ends of which shall rest upon solid brick 
or stone walls. 

On all buildings (with their contents) having water 
tanks not constructed in conformity with above stand 
ard, a charge of not less than 10 cents per $100 will 
be added to the basis rate. 

This action shall take effect from this day ; but on 
any building now provided with tanks not conform- 
ing to above requirements, if altered and constructed 
in compliance therewith, before March 1, 1878, this 
charge of 10 cents will be rebated. . If the change be 
not effected before March 1, then the rebate will only 
be allowed from the date of the \improvement.— 
Amer. Exch. and Review. 





Chemical Society. 
Tuurspay, January 17, 1878. 


— ssi 


The first paper was entitled ‘‘ On the Luminosity 
of Benzol when Burnt with Non-Luminous Combus- 
tible Gases,” by F. Frankland and L. T. Thorne. 
| It was pointed out by Dr. Frankland in 1852 (Me- 
| moirs Manchester Lit. aud Phil. Soc., 2nd Series, x., 
71) that hydrogen, carbonic oxide, and marsh gas 
practically contribute nothing to the luminosity of 
| coal gas, and that the only constituents of value were 
benzol, ethylene, propylene, butylene, and acetylene. 
The authors ) :ve endeavored to determine the lumin- 


papers to make similar experiments on the other illu- 
minating constituents of coal gas. Many attempts 
were made to burn benzol with a smokeless flame, 


| and several lamps were constructed by Mr. Silber, 


but all the experiments yielded unsatisfactory results, 
and the authors had to limit their experiments to the 
determination of the luminosity of benzol vapor, 


| after dilution with hydrogen, carbonic oxide, and 


marsh gas. These three gases were severally pre- 
pared in the usual way, and were passed through a 
brass cylinder, 64 inches long, three inches internal 
diameter, packed with sponge saturated with pure 
benzol, the whole being kept at a constant tempera- 
ture by immersion in water. The quantity of benzol 
in the gas was determined by absorption with sul- 
phuric acid. The authors obtained the following 
numbers. 
l cubic foot of benzol vapor burnt 

with hydrogen gas for one hour the 


oo SE eee rere rete eee eee 69°71 candles. 
Ditto with carbonic oxide............... 73.388 ‘* 
Ditto with marsh gas (1st series)..... 92°45 ** 
Ditto with marsh gas (2nd series).... 9394 ‘ 


at the standard temperature and pressure. Hence, 1 
lb. avoirdupois of benzol gives, when burnt with hy- 
drogen, the light yielded by 5°703 lbs. of spermacetti ; 
with curbonic oxide, 6°10; with marsh gas (1st se- 
ries), 7°682; with marsh gas (2nd series), 7°803; or 
in other words, a given weight of benzol produces 
5°3 per cent. more light when it is diluted with car- 
bonic oxide, and between 32°6 and 34°7 per cent. 
more light when diluted with marsh gas than when 
diffused in hydrogen. The authors point out that 
this difference is probably due at all events in part to 
the different pyrometric thermal effects of the gase- 
ous mixtures. A fish-tail burner was used through- 
out the experiments.— Chem News, 





Mineral Statistics of the United King- 
dom —The mineral statistics of the United Kingdom, 
which have just been published, present some point® 
of much interest, The production of coal, notwith- 
standing the stagnation of trade, goes on increasing, 
and last year no fewer than 135,344,766 tons were 
raised, In 1755, 131,877,105 tons were produced, 
and it is noteworthy that the additional two million 
tuns raised last year were exported. The change 
that has taken place in the value of coal is shown in 
the statement that the 133,844,766 tons raised last 
year were valued at only £46,670,661, while the 127,- 
016,747 tons raised in 1873 were valued at £47,631, 280. 
This change in the value of coal is, of course, benefi- 
cial to the interest of gas companies, while it testifies 
to a depression of our other manufacturing industries, 
and, if it continne, must lead to serious consequen- 
ces. There are, however, signs of a revival, and it is 
doubtful whether the coal contracts fur next year will 
be made on such favorable terms as obtained this 
year. The returns we quote from rhow that the 
manufacture of iron, nofwithstanding the stagnation 
of trade, considerably increased during the last year, 
but evidently without an improvement in the rate of 
profit. Both coal and iron seem to us to have reached 


their lowest rates last year, and we have now, we 
hope, to look forward to improvement, which, if in 
some respects detrimental to gas companies, must 
tend tc the advantage of the general community.— 
Journal Gas- Lighting. 





Prices of Gas Coals. 





Prices of American Gas Coal continue without 
change—no movement yet in the way of contracts 
for next season's delivery. The supplies are ample, 
and there appear to be no reason for ary change from 
last year’s prices. Receipts by steamer both from 
the Provinces and Newcastle continue the low prices 
of these coals, as compared with Domestic, attract the 
attention of consumers, who find them desirable as a 
mixture with our own coals. 


at Baltimore. 





osity of benzol individually, and propose in future 
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Despard. ....c0cecerrcreeevs 5.35 

DEMIIOE woesckscekessiensiees 5.35 

Murpby Run............. 5.35 
Newburgh Orrel. 5.35 

Ches. and Ohio RR. - 5.40 

Caking Coal....... 

Block Honse............. 4.50 

CRBGO TARY. csésssscsseses 4.25 1.60 » 
International............. 4.25 1.60) 
CLOVER Ta sssisesicasvcses 4.00 
Cannelton Cannel...... 10 00 

ROTWOUN sc iscesavesuessace . 10.00 





Gas Stocks. 


Quotations by G. W. 


Dealer in 


Gas Stocks, 


($4.10 f. o. 


L.75) Gold f. 0. b 


at Mines, 


(with W. BK. Scott & Co.,) 


24 Pine Street, New Yor«x Crry. 


Fepruary 16, 
¢2 All communications wiil receive particular attention 


1878. 


—_ _— 
uas. Uo.'sof NV. 2. City. 
Capital. Par. 
Central, Westchester 466,000 50 
Harlem ..... ponmaa Weve $1,850,000 50 
Manhattan...,.......... 4,000,000 50 
Metropolitan. ...... 2,500,000 100 
‘ Scrip... $1,000,000 
ni Bonds.. 500,000 1000 
EOE dsscsiccsevexesss 5,000,000 100 
a Bonds, gold. 900,000 1000 
Monicipal...........000. 1,000,000 100 
Pak WOT dccsescceces 4,000,000 100 
Suburban, W'stch'str 390,000 50 
Gas Co.'s of Brooklyn. 
Brooklyn ..<6.06000..5 » 2,000,000 25 
CRAIIIB icce cavasesaces 1,200,000 20 
S Beep... 220,000 1000 
Peoples eccccecese ’ * 000,009 10 
dz Bond..,.., $ 325,000 
i Scrip ..... 300,000... 
Metropolitan........ 1,000,000 100 
DORM yo vecssiesasevieese 1,000,000 25 
s PRES <seéasais 700,000 1000 
Williamsburgh ....... 1,000,000 50 
a Scrip 
Union Co. E N. Y... 25 
Richmond Co., 8. I. 300,000 
Out of Town Gas Companies. 
Bath, M’d ne........... 70,000 100 
Buffalo Mutual, N. Y 750,000 100 
- Bonds 200,000 1000 
Baltimore, Md...... -. 2,000,000 100 
ss Ctfs., gold 1,000,000 
Bayonne, N. J........ 109 
Brockport, N. Y...... 25,000 100 
Citizens, Newark..... 918,000 50 
- *s Bde. 124,000 — 
Cincinnati G & C Co 
Derby of Conn...... , 160,000 100 
East Boston, Mass.. 25 
Fort Wayne, Ind..... 100 
Hannibal, Mo......... 100,000 100 
Hartford, Conn...... 700,000 25 
Hempstead, L I...... 25,000 100 
Jersey City ........ ... 386,000 20 
Jamaica, L. I......... 25,C00 100 
Jacksonville, Il...... 120,000 50 
Lewistown Maine... 400,000 100 
Lima. Obio,......305 bs 60,000 100 
Bonds 30,000 
Laclede, St Louis Mo. 1,200,000 100 
Long Branch......... 20 
Peoples, Jersey City las 
Peoples of Albany... 650,000 100 
Bonds 350,000 1000 
Peoples of Baltimore 25 
iis Bonds.... 
Perth Amboy ..... seve 25 
Rochester, N. Y...... 100 
Woonsocket, R. I.... 150,000 100 
Halifax N. S......... es 400,000 40 
Hamilton, Ontario... 150,000 40 
San Francisco Gas- 
Co., 8, Fr’isco Cal. 


Bid. 
85 
90 

205 

30 

100 


924 


es 
Si 


90 
118 


96 
110 
98 


80 


100 
60 
132 


95 


100 
148 
1174 


i111 


Close Jr., Broker and 
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90 
95x 
210 

133 
103 
95 
90 
105 
97 
120 
100 


160 
80 
974 
40 
95 
sO 

70 
78 
98 

116 

101 
50 
90 


70 
100 
134 
110 

90 

80 
105 


190 


110 
50 
125 


bo 
| i | 


56 


95 
60 


150 


112 
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IMPROVED METHOD OF REMOVING 


CARBONACEOUS INCRUSTATIONS 


FROM 


CLAY RETORTS 


By GEORGE W. 


EDGE, Enarnerr of Jerszy Crty Gas Ligut Company. 


Having been fully tested by many Gas Companies in the United States and England, this method i 


ubmitted toGas Managers with the fullest confidence that it will accomplish the desired result at the smallest 
possible expense and inconvenience. 


Among many others the process is now in use at the following Works: 


New York. 
Brooklyn. 


Manhattan Gas-Light Co., 
Brooklyn Gas-Light Co., 
Boston Gas-Light Co., Boston. 

For particulars address as above— 


Charleston Gas-Light Co., Charleston. 
St. Louis Gas-Light Co., St. 
New Orleans Gas-Light Co. 


Louis 
, New Orleans, La. 
426--lylam 





St. Louis, 


Missouti.. 


600,000 50 73 7h 








\ 











Stillwater, Minn...... 50,000 50 26 | 
Saugerties, N. Y.... 15,000 100 95 100 | 
Troy, Citizens.. 600,000 100 60 | 
Toledo, Ohio......... ‘ 95 oF | 
} 
e | 
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SAMUEL P. PARHAM, 


CONSULTING AND CONSTRUCTING 
GAS ENGINEER. 


Formerly Engineer of the Metropolitan Gas 
Light Co. of New York, and lately Chiof 
Engineer of the New York Mutual 
Gas-Light Company. 


Having had an experience of thirty years in the Construc 
tion and Management of Gas Works, is now prepared to 
Construct, Alter, snd Extend Works of any capacity, includ- 
‘ng all the latest Improved Apparatus, Is also Patentee of 
Compositions for Purifying Illuminating Gas, and an im- 
provement in Gas Retorts for Manufacturing Lluminating 
Gas from Napbtha. 

{From the AMERICAN Gas- »-LiGHT JOURNAL, Oct. 2, 1877.} 

‘Inthe application and adaptation of Apparatus for the 
Manufacture of Illuminating Gas from Petroleum and its 
Products, Mr, Parham has made many experiments on a very 
large scale.” 

Mr, Parham may be consulted upon all points connected 
with the same. 

All communications should be addressed to 306 Fast 
Ninth Street. New Work City. 448-2t 


SITUATION WANTED. 


BY A THOROUGHLY PRACTICAL GAS MANA 
GER OF 27 YEARS EXPERIENCE 

in England and this country, the management of a small 

Gas Works, or the position of Superintendent of a large one. 

Has been five years in the Works where now employed. Can 

give good recommendations, Address J. F., office of thi 

cournai. 448 


THE LOWE GAS PROCESS, 


S. A. STEVENS & CO, 


SOLE AGENTS. 
ROOM 87, ASTOR HOUSE, 
P, O. Box 1110, NEW YOKR 
AND 


400 430 Wanwor Staxext, PacsDELrma, 





















aa orz oneness ene ms 


* BURLINGTON. N. J, 



















CAST IRON 
FOR WATER AND GAS. 


DAVID 8S. BROWN, President. 


Pl PES 


JAMES P. MICHELLON, Secretary, 
WILLIAM SEXTON, Superintendent. 


\OBSTER IRON Wop, 


glOUCESTER CITY N. J 


BENJAMIN CHEW, Treasurer, 





castzon Gas Water Pipe, lop Valves. ire Uydrants Gas Holders. dc 


Office No. 6 North Seventh Street, Pearse, 


ESTABLISHED 1856. 


WARREN FOUNDRY in MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFICE, 153 BROADWAY. 


eS 


Cast Iron Water and G 


Ss 


FROM TWO TO FORTY-EIGHT INCHES seanabirds: 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 


H. R. SMITH & CO., NATIONAL FOUNDRY | 


COLUMBUS, OHIO, AND PIPE WORKS. 
MANUFACTURERS OF OFFICE AND WORKS— CARROLL, PIKE, SMALLMAN 


CAST IRON GAS RWATER PIPE, wsssseemeit's 


PI . TSBU RGH, PA 
é : 
BRANCH CASTINGS, LAMP Posts, Etc. WWM. SM I’TH., 
(Pipe from three inch and upwards cast vertically in 12 feet 


Manufacturer of all kinds of GAS and WATER PIPE | 
lengtns.) 


BRANCHES, CONNECTIONS, T’s, ELBOWS, and 
all CASTINGS USED AT GAS AND 
HEAVY AND LIGHT CASTINGS OF ALL KINDS. WATER WORKS, 
DAILY CAPAC iI'Y 125 TONS. 
s# Our Works « lirect with eleven railroads center | 


ing in this city, giving us unequalled facilities for shipping to 
all points, at the lowest rates of freight. 


S Pipe 










onne 





| tically. 


N. B.—Pipe from 3 tnch and upwards, cast in 12-ft. lengths. 
6@” SEND FOR CIRUVULAR AND PRICE LIST. aa 


A 


We offer special inducements to parties wishing to pur-| Several 'Thousan¢ 
hase. My Pipe is Smooth, regular in weights, and Cast ver- | 


go American Gas Light Journal. Feb. 16, 1878. 
M‘NEALS & ARCHER, | 





R. D. woop & CO., 


PHILADELPHIA. 
ANUFACTURKERS OF 


CAST TRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


| | Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 


JAMES MARSHALL & co. 


; 

| 

| Franklin Foundry and 
| Pipe Works, 


| WATER, AND OIL PIPES, 








| Wrevtse, ISth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 


Pipes froin 8-1ncn and upwards Cast in 12 ft. lengths. 
t@” Sond for Circular and Price List. 


N.B.— 


CAMPBELL, BRICK & CO., 


MANUFACTURERS 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 
Office 112 Leonard Street, N. Y. 


| B. 8, BENSON. 


MANUFACTURER OF 





Cast Iron Pipes and Fittings, 


AND 


Gas and Water Mains. 


All sizes from 8 to 30 inch cast vertically in 124 feet lengths 








| Office & Factory 52 East Monument Sti, 
BALTIMORE, MD. 


S. DECATUR SMITH, 
MS 


| 
® 
| 





CAST IRON GAS 8 WATER PIPE 
Foundry, Cor. of York and Moyer Streets, 


paveeeeeeeeete 


2,3, 4,6 and 8 Inch 
Cast Iron Gas os Water Pipes on 
hand, for immedinte delivery. 


“FITTINGS FOR GAS AND WATER MAINS. gg 
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NEW YORK AND GLEVELAND | “GAS COALS. 

GAS COAL COM’Y SRE 
Of Pittsburgh, Pa. PENN GAS COAL COMPANY 
f(INERS AND SHIPPERS OF OFFER THEIR 


YOUGHIOGHENY GAS COAL. | COAL, CAREFULLY SCREENED, 


os AND PREPARED FOR 








This Company ts prepared to furnish any amount of their | 
' 
ustly celebrated, and acknowledged superior GAS COAL, to 


} 1“ 4 | = | 
any point reached by raiiroad or navigation. on most favor | Ce y XN Sona 2 | KF Pos ES 
able terms. mead ® Alten ieee: = Le Cy Otho, Sin itll = J hee — 
——00- : 


General Office—3S8S4 Penn Avenue, 
PITTSBURGH, PA. Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 


Braveh Office—C, & P. RR. Coal Pier | » the Pennsylvania Railroad, and on the Youghiogheny River. 
CLEVELAND, OHIO. 





WILLIAM A. McINTOSH, President, OFFICES 
A. CARNEGIE, Vice-President. No. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York, 
W. P. DE ARMIT, Treasurer, —— — 
THOMAS AXWORTHY, Agent PLACES OF SHIPMENT. 
851-1y at Cleveland, Ohio. . Pennsylvania Railroad, Pier No. 2 (Lower Sie). 
Siig = agen . iit : Greenwich Wharves, Delaware River. 
THE NEWBURGH ’ ‘ 
866-1y Pier No. 1 (Lower Side), South Ambov, N. de 





Orel Com Sumpane, CANNELTON COAL COMPANY 


Company’s Office, No. 528, Gay Street, Baltimore, Md. 
C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 


” Tan r ‘ Y A 
Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- OF WEST VIRGINIA. 


ing, 111 Broadway. Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County West Vir- 
This Company offer their very superior Gas Coal at lowest | Ji,j4 delivered at RICHMOND, Va.: 
market prices. = : acti 
+ r - = y ~ 
{t yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of Cc AN T™ : => I JTON”N CAN l™ | > J ds 
good illuminating power, and of remarkable purity; one _ . ‘ ; - : " 
bushel of lime purifying 6,792 cubic feet, with a large amount | acknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 
of coke of good quality, abie feet of GAS of 64°54 CANDLE POWER; COKE 32 bushels, of good quality. 
Ithas been for many years very extensively used by various | 


Gas Companies in the United States, and we beg to refer to CI AN I~ ELV TrCON Ci AKI IN «> I '¢ > i .% J se 


letropolitan, and New York Gas Light Com- | 





the Manhattan, M 


panies of set ee =e sar Balt can den Light Light | MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet yer 
Companies of Brooklyn, >. ; the Baltimore Gas Light Com-| e \ » Pawar , 
pany of Baltimore, Md., und the Providence Gas Light Com- | gave 16 14-100 Candle-Power. 


pany, Providence, RK. 1. | 
Best dry cuals shipped from Locust Point, wharves, aud | 
prompt aitertion given to orders for chartering of vessels, | 


COKE, of very fine quality—1453 pounds produced from one ton of coal. 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Phiicdelphia 


Q24-Ly 1 (PERKINS & JOB, 27 South Street,N. Y. ; 
— | SALES AGENTS - 91 State Street, Boston. 


. THE DESPARD COAL COMPANY | (H. W. BENEDICT & SON, New Haven. 


OFFER THEIR SUPERIOR 


pesrary coat | PROVINCIAL GAS COALS. 


To Gas Light Companies throughout the country. 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. The 
BANGS & HORTON, No, 31 Duane street, Boston. 


ines arrison County, West Virginia, : > z ~ J 
. aapean Tecuan Poms,’ ined ys saaatea } j 3 I a >¢ a ix H«& IU ca 4 ° 
Compat/’s Office, 15 German St.,f ?@Hmore. 


see ae Common Mee ent tome top INTERNATIONAL, GLACE BAY 
Light Company, New York ; Jersey City Gas Light Company, 


N.J.; Was! on Gas Light C any ; Portland Gas Lig! . ‘ r - er a 
Oouinene, Ikeuea mn Gas Light Company ortiand Gas Light CoAT iE] r¢ Nw IA. and TIN G AN CQOAT =. 


*." Reference to them ig requested) W-. 


: ma : é For delivery at any Port in the United States. 
TYRCONNELL GAS COAL., ETO al sae 
MINED 1N TAYLOR COUNTY, WEST VA. . ’ 


Company’s Office, 52 S. Gay St., Baltimore. 91 Starr Street, Boston, 27 Sours Street, New Yous 
CHARLES MACKALL, Secretary. 


UNS tomes” | | AMELDUCTION. Fog the Journal for Reference 


This coul yields 10,000 cubic feet of Gas with an illuminat- ied ee 
Coby ON eg kentonmninegr dee sate. BUTLER’S PATENT!  sorcurson’s patent 
Coke Screening Strap File and Binder 
TSN rior sea 


Coke, with litle Ash and scaroely any clinker Oi-ly 
SHOVELS | (=r. 
EES VY £4449 | LanD AMERICAN 
j ] 
| iin ll 


undersigned are prepnared to execute orders for the 


* 











This Company is prepared to supply any amount of their 
Va ae Y 
Celebrated Gas Coal 
to all points reached by rail throughout the West. 


THE FORT PITT COAL COMPANY, 
434-ly PITYSBURGH, PA. 






FORT PITT GAS COAL 
i Gas-Light Journal 


OFFICE, 337 LIBERTY STREET, 





$30 per Dozen. 


Handles of SECOND GROWTH 
TIMBER, STEELED POINTS, and 
SUPERIOR EXCELLENCE. Im all 
respects guaranteed. 

Refer to all the principal Gas Com- | 
panies of this country and Canada, 

Orders addressed only to 


HERRING & FLOYD, 
Sole Agents, 

740 Greenwich St., N. VY. 
* . 


E. 8. CATHELS, 
CONSULTING GAS ENGINEER, 
MONTREAL, CANADA, 
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IMPROVED GAS EXHAUSTER:, 
WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 
8. 8S. TOWNSEND, General Agent, 6 Cortlandt st, NEW YORE 
‘COOKE & BEGGS, Selling Agents. 6 Cortlandt St., N. Y. 








ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


i. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of o:aley, 
2. Lvery part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outsids 
. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, anda great saving of power effected 
. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 
Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


- m. & F. M. ROC ROOTS. 








“LACLEDE | | MANHATTAN J. H. GAUTIER & CO.. 


FIRE BRICKS AND 


GAS RETORT WORKS 


CHELTENUAM, MO. 

Hand and Machine made Retorts and Settings, Superior 
Fire Bricks for Siemans Gas and Glass Furnace. Bricks 
and Tiles ‘for Whitwell’s Hot Blast Ovens, Blast Furnace 
and Cupola Tiles, Etc. 


Fire Bricks and Tiles 


of all shapes and sizes 


Glass Pot Clay. Fine Ground Cla yend Fire Bricks. Sewer 


Pipe, Etc. 
‘901 Pine Street, St. Louis, Mo. 
642— a 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS. 


ADAM WEBER, 
(Successor to MAURER & WEBER.) 
|PROPRIETOR, 
| Office aud Works, 15th Street, Avenue C 
Manufactures of 


FIRE BRICK AND TILES, 


Clay Gas Retorts, 
FIRE M oa mest pogpeat D SAND | Gas House Tiles, 
4 h* seen of every description made to order at — | Fire Bricks, Etc. Etc. 


CORNER OF 
'GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 








ne. “Establish 


CARDNER 


SS _—J_rF_ = 8* ee eS Se 


Manufacturers of Clay Gas 


“STANDARD SAVAGE” 
Fire Brick, Tile and K'urnace Blocks, 
AND 


ole Agent for New England, ) 
C. H. SPRAGUE, 
86 State Street, Boston. 3} 


MINERS AND 


OFFICE‘ No. 96} FOURTH AV’E., PITTSBURGH, PA. 


Z | Ground Clay, Fire Brick ané 


Works : 
ed 1864. MT. SAVAGE JUNCTION. MD. Fire Sand in Barrels, 
ALWAYS ON HAND. 


BROTHERS, a 


Reloris ad Retort Settings, © Brooklyn Clay Retort 


AND 


FIRE-BRICK WORKS. 


VAN DX KE STREET. BROOKLYN. N. Y¥- 


SHIPPERS OF FIRE CLAY. 


EDWARD D. WHITE Surviving Partner of the late frm 
J. K. BRICK & CO, 402-1y 








CLAY GAS RETORTS. GAS HOUSE TILES AND } 
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A. C. WOOD’S PIPE CUTTHR- 


PATENTED MAY 23rd, 1876. 


THIS IS THE ONLY HAND MACHINE IN THE 


CAST IRON 





It will cut Cast or Wrought Iron Pipe, Shafts, or Columns of any size, making a clean, smooth, and square cut. 


WORLD FOR CUTIING 


PIPE. 











Also, 


A Continuous Line of Pipe in a Trench or Building. 
Our Machines for cutting 30-INCH PIPE have been furnished to the Manhattan and New York Gas Light Companies, end operate to their ertire satisfaction 


The smaller sized Machines have been in practical use for more than a year with the most satisfactory results. 


A. C. WOOD, Syracuse, New York. 
HERRING & FLOYD, No. 744 Greenwich street, N. Y. 


For further information address 
BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass. 





| 
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‘THROUGH CARS LOADED AT FACTORY FOR ALL ACCESSIBLE POINTS, 


RETORT WORKS. 


&@ ESTABLISHED IN 1845. gy 
Brancnw Works at KneiscHervinue, Staten Isuanp 


B. KHREISCHER & SON, 
Office, Foot of Houston Street, E. R., N. Y. 
Gas Retorts, Tiles and Fire Brick 
OF ALL SHAPES AND SIZES. 


Fire Mortar, Clay and Sand. 


Articles of Every Description made to Order at the shortest notice. 





—_————$———— 


MANUFACTURERS OF 


‘sMorid dGNAouy 


HN 


ANIA ‘SHILL ASAOU NAAUYD ‘SATIL UN TION 


aqNiou*y 
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‘SHURA ILL YOANASSad 
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MOA SMOOTH VOITIS 


AYCNLI04 


“‘SV10dN90 
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Valve Manf’g Co., 


OFFICE AND WORKS 


3S to 954 River Street and 67 to S3 Vail Ave 


TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate Winch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— 


HYDRAULIC MAIN DIP REGULATORS. 





FIRE HYDRANTS. 


. ” ' 
Mssusepenansegnunent 


AVAGO AAA aad 





‘BORGNER & O'BRIEN, 


ALSO] 


REFERENCES FURNISHED. 
SEND FOR CIRCULARS. 


Clay Cas Retorts and Retort Settings, Fire Bricks, Tiles, Etc. 


TWENTY-THIRD STREET BELOW V1NE—PHILADELPHIA. 
FIRE BRICKS, BLOCKS AND TILES, FIRE CLAY, FIRE MORTAR, FIRE SAND, KAOLIN AND GROUND BRICK ALWAYS ON HAND. 


Oar Mz. O'BRIEN 48S 18 Years Practical Experience, BLOCKS AND TILES OF ANY SIZE OR SHAPE MADE TO ORDER. 


Gas House Works a Specialty, 
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WNCINNATI GAS*WORES. ERECTED 1871-72-73.—_WM. FARMEK, Ena. LACLEDE GAS WORKS ERECTED 1872,.—WM. FARMER, Ena. 


WILLIAM FARMER. 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, New York. 
ma 

WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. ‘Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 








PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 











REFERENCES: 


Gen. Cuas. Roome, President Manhattan Gas-Light Company, N. Y. GEN. A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 
A. W. Benson, President Brooklyn Gas-Light Company, Brooklyn, N. Y. FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo 
W. W. ScaRBOROUGH, President Cincinnati Gas-Light Company, Cincinnati, Ohio. C, VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 

8. L. Hustep, President Laclede Gas-Light Company, St. Louis, Mo. | JAMES R, SMEDBERG, Consulting Engireer, San Francisco, Cal. 

Professor B, SILLIMAN, New Haven, Conn. Prof. HENRY WuURTz, 12 Hudson Terrace, Hoboken, N. J. 


°%, JAS. H. WALKER, SEN. J. H. WALKER, JUN. | MITCHELL, VANCE & CO. 
LATE ENGINEER AND SUP’T | 
MILWAUKEE GAS-LIGHT CO. 
And Every Description of 


JAMES H. WALKER & SON, | ce ween en 
| 


CONSULTING and CONSTRUCTING | 
Fine Gilt Bronze and Marble Clocks, warranted best Time- 


C p) . = } keepers Mantle Ornaments, &c. 
~/ ' | j ) | 
. ¢ » I {F. { WN 4 Os R S Salesroom, 836 DROADWAY. 
> — ) — . _ “ a —“3 -~ CS ——! | “~~ a! Awe —— Ld 


NEW OIKK 


CONTRACTORS FOR THE ERECTION & WORKING OF GAS WORKS. jromctsnetauenac 


Manufacturers of 


CHANDELIERS! 


Also Manufacturers of 


Plans and Estimates sent on Application. | THE GLOBE ‘STREET LAMP. 


ROOM 16, 408 MILWAUKEE STREET, THESE LAMPS 





ine » ge 
MILWAUKEE Cost less to 
Use. 
REFERENCES. than the old fashioned 
Hon. ASHAEL FINCH, Pres't Milwaukee Gas Go. | ALEX. McMILLAN, Pres't La Crosse Gas Co Square Lamps. 
E H. BROADHEAD, Pres'’t First National Bank. C. W. LOBDELL, Pres't Moline, Il., Gas Co. Parties interested in 
JOHN JOHNSTON, Marine and Fire Ins, Bank. | J. J. RANDALL, Winona, Minn., Gas Co. lighting Cities, Towns, 


JAMES RUSSELL, Superintendent Winona, Minn., Gas Co. 





end Villages, will find it 
to their interest to corre- 
spond with the Patentee, 
who is sole manufacturer. 

Any separate parts of 
these Lamps will | 7 


nished at reasonabl: pri- 
ces. Address, 


JACOB G, MIN 
Morisania 
New York City, 1. °, 


_—_- 


GEO. W. DRESSER, C. GEFRORER. 
CIVIL ENGINEER. Gas BURNERS, 


TRINITY BUILDING GAS HEATING AND COOKING APPARATUS. | 


_ FITTERS’ PROVING APPARAT'S. ETC. 
ROOM 90. 111 BROADWAY No. 248 North Eighth Street, Philadelphia 445—-12t 
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MURRAY & BAKER, | 
Practical Builders, 


And Contractors for the Erection of 
Gas Works, 
MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 

TION OF COAL GAS. 


£2” WORKS aT THE RalLway DEpors, 
FORT WAYNE, INDIANA. 





We manufacture Bench Castings, Washers, “The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought lron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works. | 

As Mr. Murray 1s 4 Practical Draughtsman, we will furnish | 
plans and specifications to parties or asSociations, or will wait | 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 

The most satisfactory references can be given, if required 
of the experience and commercial fairness which character | 
izes our dealings. 

We would respectfully inviie Western men to call and see 
our vatterns and works here, MURRAY & BAKER, 
Fort Wayne, Indiana 








GEO, STACEY. HENRY RANSHAW WM. STACEY | 


iss | 

| 

GEO. STACEY & CO. 

MANUFACTURERS OF SINGLE AND TELESOOPIO | 

GAS-HOLDERS. 
AND ALL KINDS OF 


Cast and Wrought Iron Work 


(sed in the Erection of Gas and Coal Oil Works, 

Foundry on MILL STREET; Nos. 33, 35, 37 and 39. 

Office and Wrought Iron Workson RAMSAY STREET Cir 
elnnati, Ohio. 


| 
| 
| 
| 


REFERENCE, 


Cincinnati Gas-Light Co. Baton Rouge, La., Gas Uo, 
Indianopolis Gas Co. Saginaw, Mich., Gas Co. 
Dayton, O., Gaslight Co. Oshkosh, Wis., Gas Co. 
Covington, Ky., Gas Co, Peoria, IL, Gas Co. 
Springfle!d, O., Gas Co. Quincy, Ill., Gas Co. 

Terre Haute, Ind., Gas Co. Champaign, Ills., Gas Co. 
Madison, Ind., Gas Co. Carlinville, [ll., Gas Co, 
Kansas ( ity, Mo., Gas Co. Bowling Green, Ky., Gas Uc 
Topeka, Kansas, Gas Co. | Hamilton, Ohio, Gas Co, 
Burlington, Iowa, Gas Co, Vicksburg, Miss.. Gas Co 
Nashville, Denver City, Gai., 


R. T, Coverdale, King’r Cincinnati, and others. } 





‘Tenn., Gas Co, Gas CC. 


BROWN & OWEN, 


MANUFACTURERS OF 


EVERY DESCRIPTION OF 


(as and Water Works Supplies, 


Particular attention given to the alterations of old works 
Estimates and Drawings furnished, 
* Address all communications to 


N.W. Cor. 12th and Noble Streets, 


| SILAS C, 





HERRING & FLOYD, 
Oregon Iron Foundry /“ 


738, 740, 742 and 744 Groenwich St,, N. ¥ | 


MANUFACTURERS OF 
ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 





BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
wet and dry), and 


EXHAUSTERS 


for relieving Retorts from pressure, 


BENDS and BRANCHES 


of all sizes and description. 





FLOYD’S PATENT 
MALLEABLE RETORT 
SABBATON’S PATENT 
FURNACE DOOR ANDY FRAME. 
SELLER’S CEMENT 
for stopping leaks in Retorts. 
GAS GOVERNORS 
and everything ccanected with well regulated Gas Works, at 
pric x? bo in complete order. 


OP VALVES from three to thirty inches— 
very poet prices 


HERRING, 


LID. 


JAMES R. FLOYD. 





ee 





1842. DEILY & FOWLER 1878. 
LAUREL IKON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


"MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—WI1TH CAS1 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. Previousto 1868 our Mr. D. built nine Gas Works 
and fifty-four Holders. Since that date we have built three 
Gas Works and forty-six Holders. We superintend in person 
the erection of all our work, and would refer to the Gas Com- 
panies at the following places, where we have built Holders, 
since 1868: 


Barnesville, O. 
Franklin, Ind 
Jacksonville, Il. (2) 
Johet, Il. 
Lawrence, Kansas, 
Jefferson City, N.O, La. 
Algiers, N. O., La, 
Kalamazoo, Mich. 
buffalo, N. Y. 
Ogdensburg, N. Y,; 
W! averly, N. Y. 

| Little Falls, N. Y. 

Penn Yann, N. Y. 

Watkins, N. Y. 

Gloucester, N. J. 

Salem, N. J. 

Mount Holly, N. J. 

| Plainfield, N. J. 

} Englewood, N o Ves 
Dover, Del. 
Pittstield, Mass. 

| Meriden Conn- 


Lancaster, Pa. 
Williamsport, Pa. 
Bristol, Pa. 
Catasaqua, Pa. 
Kittanning, Pa. 
Hazelton, Pa, 
Freeport. Pa. 
Huntingdon, Pa. 
Pittston, Pa. ’ 
Bethlehem §S). Pa. 
Sharon, Pa. 
Canter, Pa. 
Annapolis, Mu. 
Parkersburg, Wes, 
Lynchburg, Va. 
Youngstown, O 
Steubenville, O 
Zanesville, O. 
Mansfield, O. 
Marion, O. 
Belleaire, O, 
Athens, O, 


CONTINENTAL WORKS. 





GASHOL DERS OF 


NATIONAL COAL GAS COMPRNY. | 
No. 4 Warren Street, New York. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS, but from later 


ANY MAGNITUDE. 


a steam, in fire-clay retorts, set similarly to those in 
‘oal Gas Works, is an established success. More than One | 
dm d Million cubic 


T. F. ROWLAN 
GREENPOINT, BROOKLYN, N. Y. 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS. 
CONDENSERS, SCRUBBERS, VALViS, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufactnre and 
Distribution of Gas. Plans and Specifications prepared, 
and Proposals given for the necessary Plans for Li; 
Cities. Towns, Mansions, and Manufactories. 


(I>, Proprietor, 


rhting 


JESSE W STARR & SON, 


Camden Iron Works 


| 
| 


feet of gas have been made under | 


this process, and for permanency and brilliancy, a8 well as | 


economy both to the manufacturer and consumer, it is supe- | 


rior to any gas made by the old, or any other method, 

Our process is not intermittent but continuous, The steam 
and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials required, 
besides the steam, are 17 lbs. of Anthracite coal and abcut 


| 34 gallons of Petroleum or Naphtha, per 1000 feet of bril- 


420-ly PHILADELPHIA. | 


| llant gas. 


Rigths for sale. Inquire of the President. 














MACKENZIE & SAYRE MAN’F’G CO., 


141 BROADWAY, NEW YORK. 


Gas Works, Smelting 


Works & Machinery. 


Proprietors of P. W. MACKENZIES PROCESS AND APPARATUS for making Mluminating 


Gas from Ordinary Gas Coals, enriched with 


Making Heating Gas for Smelting, Melting, Puddling, Forges, Boilers, Ete. 


Also, Mackenzies Process for 


Also, 


Cannel or Oil. 


P. W. Mackenzie’s New Engine and Boiler. 


434—1y 


| 





Camden, New Jersey, 


| Office in Philadelphia No. 435 Chestnut St., 
| most essential improvements, more appropriately called the | 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
| for making ‘‘ Water Gas,” by the decomposition of super- 


where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS AND APPARA! 
WORKS, 


Wrought Iron Roof Frames, 


For Retort and other houses. Retorts and all castings re 
quired for setting them in,the latest and most improved 
model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTER# 
for relieving the Retorts from pressure. PURIFIERS, varying 


8 FOR GAg 


| from 2,000 to 2,000,000 cubic feet daily purifying ce pacity. 


Wrought Iron Lime Sieves 


for Purifiers. Station Meters of all sizes, 


GAS HOLDERS, 


TELESCOPIC AND SINGLE 
With cast iron guide and suspension frames. GAS GOV 
ERNORS or REGULATORS, STREET MAINS, from 1 tc 
48 INCHES DIAMETER, for WATER orGAS. Street Main con 
nections, such a8 BRANCHES, BENDS, Drips, SLEEVES, etc. 
STOP VALVES, from 3 to 30 inches, for both Water and 
Gas, 


Wrought Iron Work. 


All the Smith and Sheet Iron work required in and about 
Gas Works. 226-tf 


JEssE W. STARR, JESSE 'V. STARR, Jk, 
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with the general character of the Exhibit, entitle the whole to commendation. 


Attesu—J. L. CAMPBELL, 


Signed—A. T. GOSHORN, 
Secretary, pro-tem. 


GROUP JUDGES. 
AMERIVAN. 


INTERNATIONAL--1876--EXHIBITION. 


NNN A EIS 


The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CoO., 


i2thand Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S, A 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number 


Director General 


29 


OF GAS, to those for the use of 
of sundry improvements which, 


J. R, HAWLEY, 
President. 


FOREIGN. 


Pnor. JOSEPH HENRY, LL.D. Secretary of Smithsonian Institution, Wash- Sm WILLIAM THOMSON, LL.D., D.C.L., F.R.S.. Great Britain 


ington, D.C. | JUL. SCHIEDMAYER, Germany. 
Pror. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. Y°| Mr. E. LEVASSEUR, France. 


Pror. J. E. HILGARD, Washington, D. C. 

pror. J. C. WATSUN, Ann Arbor, Michigan. 
Genera HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW. New York. 


i 


P, F. KUPKA, Austria. 
EDW. FAVRE PERRET, Switzerland. 











SMITH & SAYRE MANUFACTURING COMPANY. 
21 Cortlandt Street, New York, 
PROPRIETORS AND MANUFACTURERS OF 


Mackenzie's Patent Gas Exhausters. 


THE BEST AND MOST RELIABLE IN USE. 


‘ 
4 


reassure of Gas in Street Mains. 
fying Boxes. 





GOVERNOR for regulating P 


-ATENT STEAM JET EXHAUSTER and SURFACE CONDENSER, with AUTOMATIC WATER 
Patent DEODORIZING APPARATUS for Foul Lime of Puri 


BLE Gatz STOP VALVES for Water and Gas. 


Ispxtt'’s BALANCE VALVE COMPENSATOR and AUTOMATIC BYE-PASS are used in connection with this 
Boilers, Tees and Bends and GAS APPARATUS of every description. 





ompanies of the United States. 
Office, Coal and Iron Exchange Building, Cortlandt cor. New Church Sts. 


We refer to all the Gas-Light ¢ 


G. PORTER, President. 
CHARLES W. ISBELL, Secretary. 


G. 
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THE PERFECT GAS HEATER 


F Constructed on the 
superheating principle, 
producing perfect com- 
bustion. 

Saves 331-2 per 
cent. over any other 
Stove. 


No Coalor Wood 
to handle 
No Dirt. 
No Dust 


Thorough radiation. 


It can be connected 
with a chimney, or run 
through a small board 
placed under the win- 
dow. 


JUST THE THING FOR 


Dining, Sitting or Bath Rooms, 
Parlors, Offices, Studies, and 
Conservatories 
Send for Circular. 


THE RETORT GAS STOVE CoO., 
189 Eddy Street, Providence, R. I. 


| WREN’S GAS WORKS. 
Corner of Jay and Water Streets, 
BROOKLYN. N. Y. 


I AVING GRANTED THE USE OF ONE OF 


my Patents to the Gas-Light Company of America‘ 
aud settled my claim against them, I inform the profession 
hat [ continue to erect Works and sell Licenses to ns® my 
Patents for making Gas from Petroleum. 

You can enrich your Coal Gas to any desired standard, by 
using my process, in the simplest manner, and much cheaper 
than by any other method. 

397 Ww. C. WREN. 


“CHAS. H. MEYER & CO., 


227 Chestnut Street, Philadelphia, Pa., 
IMPORTERS OF 


LAVA TIPS AND SCOTCH TIPS 


ALL ORDERS DELIVERED FREE TO NEW YORK. 
oe-ly 
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| 
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Feb. 16, 1878. 


2, C. HOPPER, Pres’t and Gen’! Sup’t. WM. H. HOPPER, Vice Pres’t. WM. N. MILSTED, Treas. WM. H. DOWN, Sec. 


\ ’ ' a ( aml it } r Rd ( i, ”) )) ») ¢ q 1 og — ’ / 
ut , a Fl | ~ \ | wh ng 5 14 (mh) . ‘tb BG A ’ f 
2 PHA eons § . 2 Em Cee Wy OA CAA ra | af Fess i Ya 4 “4 . IY ae 9 
MANUFACTURERS OF, AND SOLE AGENIS FOR 


SUGG’S ILLUMINATING POWER METER, 


PATENTED NOVEMBER 2lst, 1876. 
(See Gas-Light Journal, January 16th, and onr Illustrated Almanac for 1878.) 
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j Agencies. —AL 8 0O— ( American Meter Co.3 
37 Water Street, Cinsinnati. MARSLAND’S | 512 West 22nd Street, N. Y. 
20 Sonth Canal Street, Chicago. ; 4 Arch and 22nd Street, Phil’a. 
2028 Clark Avenne, St. Louis. VV A i i Ke R ML Ee 4a KE R . \ "5 and 124 Sntter Streets, San 
J t?- SEND FOR PAMPHLETS. Frencinte, Gal. 
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HARRIS, HELME & McILHENNY, 
Successors to Harris & Brother. 


ESTA BUIAISESED i8ss., 


PRAGTIOAL GAS WETER WANVUPAGLURBERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other Articles 
appertaining to the use of Gas Works. 


\\ 
‘i 





from our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of all 
Work, we can guarantee all orders to be executed prom ptly, and in every respect satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME. JOHN ZMoILHENNY. 


~ WILLIAM W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, 





Philadelphia, Penn’a. 

: MANUFACTURERS OF . 

Ri] 

f Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters 
& Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ke- 


gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia ‘fest Apparatus complete—also 
Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


CGoodwin’s Improved Lowe’s Jet Photometer. 


# W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
; SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 

E Special attention to repairs of Meters, and all apparatus connected with the business. 

as All work guaranteed first class in every particular, and orders filled promptly. 











___ WILLIAM WALLACE GOODWIN. [335 ly] HOWARD KIRK, Special Partner. 
; y wa’ ) — | Portland Cement, 
Dwelling-Houses, Public | KIDD’S | Roman Cement, $3.25 p bl 






Buildings, Churches, 










Send for 
CIRCULAR. 


WALWORTH MANUF. 00, 
No. 69 Kilby Street, 
BOSTON, MASS. 


| Keene’s White Cement, 


=; Gas Consumers Guide Sellurs Gas Cement. 


etc., etc, 
Cs Fj S. 4 Cents per lb. 
By ON omy | Enables every Gas Consumer to ascertain at a glance, with- English Fire Brick, No. 1, $28 per M. 
—— ————_——— ont any previous knowledge of the Gas Meter, the quantity sé Silica Fire Brick, $45 ss 

and money value of the Gas consumed. Also the best method IMPORTERS. 


: 
} N 4 EF i E of obtaining from Gas the largest amount of its light. 
; PR L oY Te a Se es ee 


CAS PANS their Consumers with one of these Guides, as a means of pre- 53 Broadway, New York, 
= A ; = Just below Trinity Church. 844-ly 
es 238 CANAL ST ~ venting compiaints risizg from their want of knowiedge in | ga Remit 10 cents postage for “ Practical Treatise on 


| regard to the registration of their meters. For sale by Cement.” 
1 
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A. M. CALLENDER & CO., - 7 arn ea 
42 Pine Street, New York Room 18. NOW READY AND FOR SALE, 


—— iietiishan intends . ae a FODELL’S 
ADVANTAGES OF THE STRAP FILE. article for preserving in a convenient form, the num- System of Bookkeeping 




















A ads a bers of the Journal as it is issued, at the very low FOR GAS COMPANIES. 
e Ist. It is simple, strong, and easily used. price of $1.25. Sent either by Express or Mail, as 
. . . Price $5, which should be sent either in Check, P. O. Order 
2nd. Preserves papers without punching holes. directed. or Kegistered Letter. 
3rd. Will always lie flat open. By mail the postage will be 2° cents, which will be | Blank Books, with printed headings and forms on this sys- 
F 4th. Allows any paper on file to be taken off, with- added to the price of the Binder. Send orders to fem. ag neve = rae Gas Companies, by applying to W P. 
¢ . . < ‘ODELL Pailadelp or 
; out disturbing the others. A. M. CALLENDER & CO., A. M. CACLENDEE & CO.. 
We will furnish to our subscribers this important 42 Pine Street, Room 18, New York. Office Gas LIGHT JOUENAL, 43 ine St. N.¥ 
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PMAN VALVE MFG. CO. 


MANUFACTURERS OF 


ATER, GAS AND STEAM 





FIRE HYDRANTS, 


With BABBITT METAL SEATS. 





CHAPMAN GAS VALVES 


Have been in use since 1869, and are pronounced by 


all who have used them to be 


SUPERIOR TO ALL OTHERS FOR GAS PURPOSES. 


They afford a direct passage the full size of the pipe. 


The seats are made of an 


alloy similar to Basgitr metal, specially prepared for the purpose, and superior to 


all other metals used for the seats of Gas Valves, 


as it does not corrode. 


There is NO LIABILITY OF COHESION between the Gate and Seat, and the Valves 


APM 
iii tien pe 
VALVE M'F'G co 


desideratum when used for street mains, in cases of fire. 


ALL VALVES GUARANTEED. 


can be relied upon to SHUT TIGHTLY and OPEN EASILY at all times—an important 


We refer to the fo:lowing named Gas-Light Companies among the many that 


have used these Valves: 


Boston Gas-Light Company, Mass. | 


South Boston Gas-Light Company, 6 
East Boston Gas-Light Company, vis 
Charlestown Gas-Light Company, 
Cambridge Gas-Light Company, 
Brookline Gas-Light Company, 
Jamaica Plain Gas-Light Company, 
Newton & Watertown Gas-Light Co., 
Waltham Gas-Light Company, 
| Chelsea Gas-Light Company, 
\ Fitchburg Gas-Light Company, 
Marlboro’ Gas-Light Company, 
| Clinton Gas-Light Company, 
| Milford Gas-Light Company, 
| Attleboro’ Gas-Light Company, 
Lawrence Gas-Light Company, 
Portsmouth Gas-Light Company, | Lowell Gas-Light Company, 
Great Falls Gas-Light Company, N. H. | Lynn Gas-Light Company, 
| St. Albans Gas-Light Company, Vt. | Springfield Gas-Light Company, 


Office and Salesroom, 77 KILBY STREET, BOSTON. 


Manchester Gas-Light Company, 
Concord Gas-Light Company, 
Nashua Gas-Light Company, 
Exeter Gas-Light Company, 
Dover Gas-Light Company, 


Worcester Gas-Light Cempany, 
Taunton Gas-Light Company, 


New Bedford Gas-Li, ht Companys, 
| North Bridgewater Gas-Light Company, 


Plymouth Gas-Light Company, 


| Middleboro’ Gas-Light Compa y, 
| Marblehead Gas-Light Company, 


Leominster Gas-Light Company, 
Malden & Melrose Gas-Light Company, 


| Quincy Gas-Light Company, 


Woburn Gas-Light Company, 
Providence Gas-Light Company, 
Pawtucket Gas-Light Company, 


| Newport Gas-Light Company, 


New Haven Gas-Light Company, 


| Portland Gas-Light Company, 


Lewiston Gas-Light Company, 


| Calais Gas-Light Company, 


Rockland Gas-Light Company, 


Louisville Gas-Light Company, Louisville, Ky. 


| Cincinnati Gas-Light Company, Cincinnati, O. 
| People’s Gas-Light Company, Brooklyn, N.Y. 
wo 


Citizen’s Gas-Light Company, sad 
§ y 


Williamsburg Gas-Light Co. -s és 


| Brooklyn Gas-Light Company, « 
| Citizens’ Gas-Light Company, 


Newark, N.J. 


Peoria Gas-Light Company, Peoria, Ill. 


Works at INDIAN ORCHARD, MASS. 


























